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ϭ

,QWURGXFWLRQ


,Q WKLVERRNZHDUHSUHVHQWLQJRXUHVHDUFKRQD$SSOLHG(FRQRPLFVWRSLFV7KLVSDSHUVDUH
SXEOLVKHG LQ MRXUQDO VRPHRI WKHPRU DVZRUNLQJSDSHUVZKLFK VXSSRVH WREHSXEOLVKHG LQ
MRXUQDOV ,Q WKLV SDUW RI WKH ERRN ZH SUHVHQW WKH0HWD ±5HJUHVVLRQ DV D WHFKQLTXH WKDW LV
ZLGHO\XVHGWHFKQLTXHLQDSSOLHGHFRQRPLFVWKDQZHSURYHDQGWHVWRXWRILQWHUQDWLRQDO
PDFRUHFRQRPLFV SX]]OHV )HOGVWHLQ+RULRND SX]]OH DQG %D[WHU6WRFNPDQ QHXWUDOLW\ RI
H[FKDQJHUDWHUHJLPHSX]]OH
$OVRZHLQYHVWLJDWHWKHLVVXHRILQIODWLRQDQGXQHPSOR\PHQWWUDGHRIIDQGWKHPRQH\DQG
RXWSXW$OVRZHZULWHDERXWSRSXODWLRQDQGJURZWKWKHRULHVDQGZHHPSLULFDOO\WHVWWKH
WKHRULHVRQDVDPSOHRI%DONDQFRXQWULHV2QWKHQH[WSDJHDUHSUHVHQWHGWKHDXWKRUV'XVKNR
-RVKHVNLDQG'DUNR/D]DURYDQGZHDOVRWKDQNRXUFRDXWKRUV1LNROD9'LPLWURYDQG&DQH
.RWHVNL









 
Ϯ





'XVKNR-RVKHVNLZDVERUQRQ+HUHFHLYHGKLV0VFDW6WDIIRUGVKLUH8QLYHUVLW\8.+LV
ILHOGRI LQWHUHVW LV DSSOLHGHFRQRPLFVZLWK D IRFXVRQ WKH1HZ.H\QHVLDQ WKHRULHV DQGPRGHOV+H
DOVR ZRQ DZDUG IRU EHVW \RXQJ UHVHDUFKHU LQ PDFURHFRQRPLFV ILHOG IURP WKH 1DWLRQDO EDQN RI
5HSXEOLFRI0DFHGRQLD+HZRUNVDW8QLYHUVLW\*RFH'HOFHY6WLS5HSXEOLFRI0DFHGRQLD



'DUNR/D]DURYZDVERUQRQ+HUHFHLYHGKLV0$LQ66&\ULODQG0HWKRGLXV8QLYHUVLW\LQ
6NRSMH+LVILHOGRI LQWHUHVW LVHFRQRPLF WKHRU\ LQJHQHUDO+HZRUNVDW8QLYHUVLW\*RFH'HOFHY
6WLS5HSXEOLFRI0DFHGRQLD

3URIHVVRU1LNROD9'LPLWURY3K'JHRJUDSKHUGHPRJUDSKHUDQGVSDWLDOSODQQHU8QLYHUVLW\*RFH
'HOFHY6WLS5HSXEOLFRI0DFHGRQLD


3URIHVVRU &DQH.RWHVNLZDV ERUQ RQ +H LV JHRJUDSKHU+HZRUNV DW8QLYHUVLW\ *RFH
'HOFHY6WLS5HSXEOLFRI0DFHGRQLD

ϯ


7DEOHRIFRQWHQWV
([FKDQJHUDWHYRODWLOLW\DQGWUDGH0HWD5HJUHVVLRQ$QDO\VLV
,QWHUQDWLRQDOWUDGHDQG(FRQRPLFJURZWKFURVVFRXQWU\HYLGHQFH
)HOGVWHLQ+RULRNDSX]]OHIRUDSDQHORI&((FRXQWULHV(PSLULFDOHYLGHQFH
1RPLQDOHIIHFWLYHH[FKDQJHUDWHQHXWUDOLW\WKHFDVHRI0DFHGRQLD
1HZ.H\QHVLDQPDFURHFRQRPLFV(PSLULFDOO\WHVWHGLQWKHFDVHRI50DFHGRQLD
3RSXODWLRQDQGHFRQRPLFJURZWKWKHPH/RQJLWXGLQDOGDWDIRU
DVDPSOHRI%DONDQFRXQWULHV

ϰ


([FKDQJHUDWHYRODWLOLW\DQGWUDGH0HWD5HJUHVVLRQ$QDO\VLV


'XVKNR-RVKHVNL*RFH'HOHY8QLYHUVLW\±6WLS
GXVKNRMRVKHVNL#JPDLOFRP
'DUNR/D]DURY*RFH'HOHY8QLYHUVLW\±6WLS
OD]DURYGDUNR#\DKRRFRP
$EVWUDFW

0DQ\ HPSLULFDO VWXGLHV KDYH EHHQ GRQH WR LQYHVWLJDWH ZKHWKHU WUDGH LV LQIOXHQFHG E\
H[FKDQJH UDWH YRODWLOLW\ &RQYHQWLRQDO ZLVGRP LV WKDW LQFUHDVHG H[FKDQJH UDWH YRODWLOLW\
LQKLELWV WKHJURZWKRI IRUHLJQ WUDGH7KLV05$H[WHQGVE\VWXGLHVDQGREVHUYDWLRQV
3XJK¶VDQG&RULFPHWDUHJUHVVLRQ1RZWKLV05$LVXSGDWHGZLWKVWXGLHVSXEOLVKHGWR
GDWH\HDU$URXQGVWXGLHVKDYHLQYHVWLJDWHGWKHHIIHFWRIH[FKDQJHUDWHYDULDELOLW\
DQG LQWHUQDWLRQDO WUDGH UHVXOWLQJ LQ  HVWLPDWHV  2Q DYHUDJH H[FKDQJH UDWH YDULDELOLW\
H[HUWV QHJDWLYH HIIHFW RQ LQWHUQDWLRQDO WUDGH 7KH FRQOFXVLRQ LV WKDW LQ WKH OLWHUDWXUH RI
H[FKDQJH UDWH YDULDELOLW\ DQG WUDGH WKHUH LV SUHVHQFH RI JHQXLQH HPSLULFDO HIIHFW DQG QRW D
SUHVHQFHIRSXEOLFDWLRQELDV7KHSXEOLFDWLRQELDVWKDWDSSHDUHGLQWKHFOXVWHUHGUREXVWPRGHO
LVSHUKDSVGXH WR WKH WHQSDSHUV WKDWZHUHDGGHG WR3XJK¶VDQG&RULF05$7KH\ZHUHQRW
IURPWKH(FRQOLWGDWDEDVH5HVXOWVDUHVXPPDUL]HGLQWKHIROORZLQJWZRWDEOHV


.H\ZRUGV0HWDUHJUHVVLRQDQDO\VLVH[FKDQJHUDWHYDULDELOLW\LQWHUQDWLRQDOWUDGHHJJHU¶VELDV
UHJUHVVLRQ
ϱ

,QWURGXFWLRQ

7KHUH DUHPDQ\ GHEDWHV DPRQJ HFRQRPLVWV DERXW WKH H[FKDQJH UDWH¶V YRODWLWO\ DQG WUDGH 7KH
PDLQVXEMHFWRIRXUSDSHU LV WR LGHQWLI\DQGSUHVHQW WKHSRVLWLYHDQGQHJDWLYHVLGHRIH[FKDQJH
UDWH UHJLPH WR IRUHLJQ WUDGH E\ HPSLULFDO LQYHVWLJDWLRQ 6RPH DQDO\VHV VKRZ WKDW IOH[LEOH
H[FKDQJHUDWHLQFUHDVHVWKHOHYHORIH[FKDQJHUDWHXQFHUWDLQO\DQGWKXVUHGXFHLQFHQWLYHVWRWUDGH
3URSRQHQWV RI IL[HG H[FKDQJH UDWH UDJLPH KDYH ORQJ DUJXHG WKDW WKH ULVNV DVVRFLDWHG ZLWK
H[JKDQJH UDWH YDULDELOLW\ GLVFRXQUDJH HFRQRPLF DJHQWV IURP WUDGLQJ DFURVV ERUGHUV HVSHFLDOO\
ZKHQ ZH WKLQJ DERXQW VPDOO RSHQ FRXQWULHV 'HVSLWH WKLV ZLGHVSUHDG YLHZ WKH VXEVWDQWLDO
HPSLULFDOOLWHUDWXUHH[DPLQLQJWKHOLQNEHWZHHQH[FKDQJHUDWHXQFHUWDLQW\DQGWUDGHKDVQRWIRXQG
DVRQVLVWHQWUHODWLRQVKLS0RUHRYHUWKHGHEDWHRQWKHLPSOLFDWLRQVRIWKHFKRLFHRIWKHH[FKDQJH
UDWH UHJLPH EDVLFDOO\ ODFNV D VRXQG DQDO\WLFDO IRXQGDWLRQ 2Q WKH RWKHU VLGH VRPH UHVHDUFK
VXJJHVWV DQ RSSRVLWH GLUHFWLRQ RI FDXVDOLW\ ZKHUH WUDGH IORZV VWDELOL]H UHDO H[FKDQJH UDWH
IOXFWXDWLRQVWKXVUHGXFLQJUHDOH[FKDQJHUDWHYRODWLOLW\7KHVHWZRGLIIHUHQSRLQWRIYLHZDPRQJ
HFRQRPLVWV LPSO\ WKH H[LVWHQFH RI D VWDQGDUG LGHQWLILFDWLRQ SUREOHP ZKHWKHU H[FKDQJH UDWH
YRODWLOLW\LQIOXHQFHLQWHUQDWLRQDOWUDGHRUYLFHYHUVH"
,QWKDWFRQWH[WZHZLOOVXPPDUL]HWKHPDLQILQGLQJVEDVHGRQHPSLULFDOUHVHDUFKWKDWKDYHEHHQ
GRQHWRLQYHVWLJDWHWKHUHODWLRQVKLSEHWZHHQWKHH[FKDQJHUDWHUHJLPHVWDELOLW\DQGWUDGH)LUVW
H[FKDQJHUDWHVWDELOLW\LVQRWQHFHVVDULO\DVVRFLDWHGZLWKWUDGH,QDVLPSOHEHQFKPDUNPRGHOZLWK
RQO\PRQHWDU\VKRFNVWKHOHYHORIWUDGHLVWKHVDPHXQGHUDIORDWDVXQGHUDIL[HGH[FKDQJHUDWH
UHJLPH ZKHQ SUHIHUHQFHV DUH VHSDUDEOH LQ FRQVXPSWLRQ DQG OHLVXUH ,Q JHQHUDO WUDGH FDQ EH
KLJKHUXQGHUHLWKHUH[FKDQJHUDWHUHJLPHGHSHQGLQJRQSUHIHUHQFHVDQGRQWKHPRQHWDU\SROLF\
UXOHV IROORZHG XQGHU ERWK UHJLPHV 6HFRQG WKHUH DUH VHYHUHO H[DPSOHV ZKHUH WUDGH LV KLJKHU
XQGHURQHUHJLPHZKLOHZHOIDUH LVKLJKHUXQGHU WKHRWKHU$QG ILQDO\ZHFDQFRQOXGHWKDWWKH
H[FKDQJHUDWHUHJLPHLVLPSRUWDQWIRUWUDGHDQGZHOIDUHEXWWKHUHDUHPDQ\RWKHUDVSHFWWKDWZH
KDYHWRWDNHLQWRDFFRXQW
 
ϭ%DFFKHWD3DQG(YDQ:LQFRRS³'RHV([FKDQJH5DWH6WDELOLW\,QFUHDVH7UDGHDQG:HOIDUH"´$PHULFDQ(FRQRPLF5HYLHZ
SS

Ϯ%URGD&5RPDOLV-,GHQWLI\LQJWKHUHODWLRQVKLSEHWZHHQ([FKDQJH5DWH9RODWLOLW\DQG7UDGH0LPHR)HGHUDO5HVHUYH%DQNRI
1HZ<RUN1RYHPEHU

ϯ,ELG

ϲ


/LWHUDWXUHVXUYH\

0DQ\ HPSLULFDO VWXGLHV KDYH EHHQ GRQH WR LQYHVWLJDWH ZKHWKHU WUDGH LV LQIOXHQFHG E\
H[FKDQJH UDWH YRODWLOLW\ &RQYHQWLRQDO ZLVGRP LV WKDW LQFUHDVHG H[FKDQJH UDWH YRODWLOLW\
LQKLELWV WKHJURZWKRI IRUHLJQ WUDGH$GHWDLOHG OLWHUDWXUHVXUYH\RQ WKHHIIHFWVRIH[FKDQJH
UDWHYRODWLOLW\RQWUDGHKDVEHHQRXWOLQHGLQWKLVVHFWLRQVHH7DEOH7KLVWDEOHLVWDNHQIURP
,OKDQ6HYHUDOWKHRUHWLFDOVWXGLHVVXFKDV(WKLHU&ODUN%DURQ
&XVKPDQ 3HUHHDQG6WHLQKHUU KDYHVKRZQ WKDWDQ LQFUHDVH LQH[FKDQJH UDWH
YRODWLOLW\ ZLOO KDYH DGYHUVH HIIHFWV RQ WKH YROXPH RI LQWHUQDWLRQDO WUDGH 2WKHU WKHRUHWLFDO
VWXGLHVKDYHGHPRQVWUDWHGWKDWLQFUHDVHGYRODWLOLW\FDQKDYHDPELJXRXVRUSRVLWLYHHIIHFWVRQ
WUDGH YROXPH IRU LQVWDQFH 9LDHQH DQG GH 9ULHV  )UDQNH  DQG 6HUFX DQG
9DQKXOOH
,W LV ZLGHO\ EHOLHYHG WKDW LQFUHDVHG H[FKDQJH UDWH YRODWLOLW\ LQKLELWV WKH JURZWK RI IRUHLJQ
WUDGH 1HJDWLYH HIIHFWV RI H[FKDQJH UDWH XQFHUWDLQW\ RQ WUDGH IORZV DUH UHSRUWHG E\PDQ\
DXWKRUV6WXGLHVE\+RRSHUDQG.RKOKDJHQ*RWXU%DLOH\HWDO
0F.HQ]LH$ULVWRWHORXV%DLOH\DQG7DYODV%DKPDQLHWDODQG
*DJQRQDPRQJRWKHUVGRQRWILQGDQ\VLJQLILFDQWUHODWLRQVKLSEHWZHHQH[FKDQJHUDWH
YRODWLOLW\DQGWUDGH
2Q WKHRWKHUKDQG0F.HQ]LHDQG%URRNV.OHLQ)UDQNH*LRYDQQLQL
%UDGD DQG0HQGH] $VVHHU\ DQG3HHO .DVPDQ DQG.DVPDQ 
6HUFXDQG9DQKXOOH'R\OHDQG%UHGLQHWDOKDYHIRXQGSRVLWLYHHIIHFWV
RIH[FKDQJHUDWHYRODWLOLW\RQWUDGH2YHUDOODODUJHUQXPEHURIVWXGLHVDSSHDUWRIDYRXUWKH
FRQYHQWLRQDODVVXPSWLRQWKDWH[FKDQJHUDWHYRODWLOLW\GHSUHVVHVWKHOHYHORIWUDGH,QWKHQH[W
7DEOH DUH VXPPDUL]HG VWXGLHV DERXW WKH H[FKDQJH UDWH YDULDELOLW\ DQG WUDGH IURP 
RQZDUGV
ϳ

 7DEOH([FKDQJH5DWH9RODWLOLW\DQG7UDGH/LWHUDWXUH6XUYH\





























6WXG\ 6DPSOH3HULRG
1RPLQDO
RU
UHDO
H[FKDQJH
UDWHXVHG
&RXQWULHV
DQG
(VWLPDWLRQ
WHFKQLTXH
XVHG
0DLQ

5HVXOW
$OGXDUDQG+LOWRQ


64
1RPLQDO 2/6 1HJDWLYH
HIIHFW
*RWXU 
4
1RPLQDO 2/6 /LWWOHWRQR
HIIHFW
%DLOH\7DNODV
DQG8ODQ

4
1RPLQDO 2/6 1RW
VLJQLILFDQW
PL[HG
HIIHFWV
%DLOH\7DYODV
DQG8ODQ

64
1RPLDQD
O
	5HDO
2/6 /LWWOHWRQR
HIIHFW
%DLOH\DQG7DYODV


4
1RPLQDO 2/6 1RW
VLJQLILFDQW
%HOHQJHUHWDO


4

,17 6LJQLILFDQW
DQG
QHJDWLYHLQ
VHFWRUV
%UDGDDQG
0HQGH]

$
5HDO &URVVVHFWLRQ 3RVLWLYH
HIIHFW
'H*UDXZHDQG
9HUIDLOOH

66$
5HDO &URVVVHFWLRQ /HYHORI
WUDGH
VLJQLILFDQWO\
ϴ

   
VWURQJHU
ZLWKLQ(06
WKDQRXWVLGH
(06
.RUD\DQG  5HDO 9$5 :HDN
/DVWSDUHV 0
  QHJDWLYHUHODWLRQVKLS
0DQQ  5HDO 2/6 )HZ

4
  VLJQLILFDQWUHVXOWV
3HUHHDQG  1RPLQDO 2/6 1HJDWLYH
6WHLQKHUU $   HIIHFW
&DEDOOHURDQG
&RUER
 5HDO 2/6DQG,9(
6LJQLILFDQW
DQG
QHJDWLYH
HIIHFW
/DVDDSHVDQG  5HDO 9$5 :HDN
.RUD\ 4   UHODWLRQVKLS
0HGKRUD  1RPLQDO 2/6 1RW

$
 
VLJQLILFDQW
DQGSRVLWLYH
HIIHFW
$VVHHU\DQG3HHO  5HDO 2/6(&0 6LJQLILFDQW
 4
  DQGSRVLWLYHH[FHSWIRU
    8.
PL²6PDJKL  1RPLQDO 2/6 6LJQLILFDQW
 4
 
DQG
QHJDWLYH
HIIHFW
)HHQVWUDDQG   *$5&+ 1HJDWLYH
.HQGDOO 4   HIIHFW
$NKWDUDQG+LOWRQ  1RPLQDO 2/6 1RW
 64
  VLJQLILFDQWPL[HGHIIHFW
.XPDUDQG  1RPLQ 2/6 1RW





ϵ



'KDZDQ  	5HDO

VLJQLILFDQW
DQG
QHJDWLYH
HIIHFW
%HOHQJHUHWDO  1RPLQDO ,9(*,9( 6LJQLILFDQW
 4
 
DQG
QHJDWLYH
HIIHFW
.XPDU  5HDO 6WDQGDUG 0L[HG
 $  GHYLDWLRQ UHVXOWV
6DQLGHVL  5HDO &URVVVHFWLRQ 1HJDWLYH
    HIIHFW
*DJQRQ  5HDO
6LPXODWLRQ
DQDO\VLV
1RW
VLJQLILFDQW
)UDQNHODQG:HL  1RPLQDO 2/6DQG:( 6PDOODQG
 $ 	5HDO  QHJDWLYHLQ
    SRVLWLYHLQ
    
.URQHUDQG  1RPLQDO *$5&+0 6LJQLILFDQW
/DVWSDUHV 0
 
YDULHGVLJQV
DQG
PDJQLWXGHV
&KRZGKXU\  5HDO 9$5 6LJQLILFDQW

4
  QHJDWLYHHIIHFW
&DSRUDOHDQG  5HDO -RLQW 6LJQLILFDQW
'RURGLDQ 0

HVWLPDWLRQ
QHJDWLYH
HIIHFW
0F.HQ]LHDQG  1RPLQDO 2/6 3RVLWLYH
%URRNV 0   HIIHFW
0F.HQ]LH   $5&+ *HQHUDOO\

4
  SRVLWLYHHIIHFW
'DO\  5HDO  0L[HG
    UHVXOWV


ϭϬ


   
RYHUDOO
OLNHO\KDYH
DSRVLWLYH
FRUUHODWLRQ
+RRNDQG%RRQ


4
%RWK

9$5

1HJDWLYH
HIIHFWRQ
H[SRUW
$ULVWRWHORWWV


$
5HDO

*UDYLWL\
PRGHO
1RHIIHFWRQ
H[SRUW
'RJDQODU


4
5HDO

(*
&RLQWHJUDWLRQ
1HJDWLYH
HIIHFWRQ
H[SRUW
9HUJLO


4
5HDO

6WDQGDUG
GHYLDWLRQ
1HJDWLYH
HIIHFWRQ
H[SRUW
'DV


4
%RWK

$')(&0
&RLQWHJUDWLRQ
6LJQLILFDQW
QHJDWLYH
HIIHFWRQ
H[SRUW
%DDO


$
5HDO

2/6

6LJQLILFDQW
QHJDWLYH
HIIHFWRQ
H[SRUW
7HQUH\UR


$
1RPLQDO

*UDYLW\
PRGHO
,QVLJQLILFDQW
DQGQR
HIIHFWRQ
WUDGH
&ODUN7DPLOLVD
DQG:HL

$
%RWK

*UDYLW\
PRGHO
1HJDWLYH
DQG
VLJQLILFDQW
HIIHFW
.DVPDQ6
.DVPDQ

,4
5HDO

&RLQWHJUDWLRQ
(&0
6LJQLILFDQW
SRVLWLYH
HIIHFWRQ
H[SRUW
$UL]HHWDO 
 5HDO &RLQWHJUDWLRQ 6LJQLILFDQW
ϭϭ













6RXUFH,OKDQ



2YHUDOO IURP WKLV WDEOH FDQ EH GLVFXVVHG WKDW D ODUJH QXPEHU IR VWXGLHV DSSHDU WR IDYRU
FRQYHQWLRQDOZLVGRPWKDWH[FKDQJHUDWHYRODWLOLW\H[HUWVQHJDWLYHHIIHFWRQWUDGH,QWKHQH[W
VHFWLRQZHZLOO RXWOLQH WKHPRGHO VSHFLILFDWLRQ DQG H[SODLQPHWD UHJUHVVLRQ WHFKQLTXHV DV
ZHOOSUHVHQWWKHHPSLULFDOUHVXOWV

4

5HDO
(&0
*$5&+0 QHJDWLYH
HIIHFWRQ
H[SRUW
3RVLWLYH
+ZDQJDQG/HH


0
 
HIIHFWRQ
LPSRUWDQG
LQVLJQLILFDQW
HIIHFWRQ
H[SRUW
/HHDQG6DXFLHU


4
1RPLQDO

$5&+
*$5&+
1HJDWLYH
HIIHFWRQ
WUDGG
ϭϮ


0RGHO6SHFLILFDWLRQ

)ROORZLQJ-DUUHOODQG6WDQOH\DQGFRQVLGHULQJ6WDQOH\DQGUHFRPPHQGDWLRQV
IURP 3XJK DQG &RULF  DERXW WKH GHJUHHV RI IUHHGRP WKH 05$ PRGHO KDV WKH
IROORZLQJIXQFWLRQDOIRUP



9DULDEOHRILQWHUHVW

7KHYDULDEOHRI LQWHUHVW LQ WKLVPHWDUHJUHVVLRQ LV H[FKDQJH UDWHYDULDELOLW\7KLVH[FKDQJH
UDWH
 
ϰ,QWKHIROORZLQJVHFWLRQVZLOOEHSUHVHQWHGWKHILQDOSDUVLPRQLRXVPRGHOZKLFKZLOOEHWHVWHGE\GLIIHUHQW
HFRQRPHWULFWHFKQLTXHV
¦  XPHUY') MMNNMMHUYHVWVWDW DELQW
x  M ,QGH[HVWKHUHJUHVVLRQVLQWKHOLWHUDWXUH
x  N LQGH[HVWKHPRGHUDWRUYDULDEOHV

x ,QWLQWHUFHSWWHUP
x ') M LVWKHGHJUHHVRIIUHHGRPRIMWKUHJUHVVLRQ
x E  LV WKH FRHIILFLHQW WR EH HVWLPDWHG DQG PHDVXUHV WKH UHODWLRQVKLS EHWZHHQ WKH
VTXDUHURRWRIGHJUHHVRIIUHHGRPDQGWKHHIIHFWVL]H
x PHUYMN DUHPRGHUDWRUYDULDEOHVZKLFKUHIOHFWWKHPDLQGDWDDQGFKDUDFWHULVWLFVRI
MWKUHJUHVVLRQ
x DN DUH N FRHIILFLHQWV WR EH HVWLPDWHG  HDFK RI ZKLFK PHDVXUHV WKH HIIHFW RI D
PRGHUDWRUYDULDEOHRQWKHHIIHFWVL]H
x HX LM  DUHWKHXVXDOUHVLGXDOVLQWKHUHJUHVVLRQ
x /²UHSUHVHQWVWKHQXPEHURIVWXGLHV
x W ͲLVWKHXVXDOWVWDWLVWLFV
0N/M    
ϭϯ

YDULDELOLW\ HIIHFW VL]H (59(6 LV LQGHSHQGHQW RI WKH XQLWV LQZKLFK YDULDEOHV LQ GLIIHUHQW
VWXGLHV DUH PHDVXUHG DQG JLYHQ WKH ODUJH VDPSOH XQGHU WKH QXOO RI QR JHQXLQH HIIHFW
DSSUR[LPDWHV WKH VWDQGDUG QRUPDO GLVWULEXWLRQ 6WDQOH\ ZKLFKPDNHV LW VXLWDEOH IRU
WKHVWDWLVWLFDODQDO\VLVRXWOLQHGLQWKHIROORZLQJVHFWLRQ6WXGLHVDUHFRPSDUHGDQGUHVXOWVDUH
FRPELQHG0HWDDQDO\VLVXVXDOO\LVGRQHLIWKHDXWKRULVQRWFHUWDLQDERXWWKHUHVXOWIURPRQH
SDUWLFXODUVWXG\$QGZKHQWKHVHVWXGLHVDUHKHWHURJHQHRXVVWUDLJKWIRUZDUGFRPELQDWLRQRI
WKH WHVW UHVXOWV PD\ EH WRR VLPSOLVWLF DQG PRUH VRSKLVWLFDWHG WHFKQLTXHV VKRXOG EH XVHG
.XOLQVND\D0RUJHQWKDOHU6WDXGWH
(IIHFW6L]HDQGFRQWUROOLQJIRUGHJUHHVRIIUHHGRP
$IWHU FRPSLOLQJ WKH VHW RI UHOHYDQW VWXGLHV D VXPPDU\ VWDWLVWLF RI WKH HIIHFW VL]H KDV WR EH
FKRVHQ

6WDQOH\DQG-DUUHOOUHFRPPHQGHGWKDW LQHFRQRPLFV WKH WYDOXHRIUHJUHVVLRQLV WKH
QDWXUDOHIIHFWVL]H7KHHIIHFWVL]HDSSUR[LPDWHV WKHVWDQGDUGQRUPDOGLVWULEXWLRQ1a
XQGHU WKH QXOO K\SRWKHVLV RI QR HIIHFW 7KH WVWDWLVWLFV KDV QR GLPHQVLRQDOLW\ DQG LW LV
VWDQGDUGL]HGPHDVXUH RQ WKH SDUDPHWHUV RI LQWHUHVW 6WDWLVWLFDO WKHRU\ SUHGLFWV UHODWLRQVKLS
EHWZHHQWUDWLRDQGWKHVTXDUHGURRWRIWKHGHJUHHVRIIUHHGRP7KHIRUPXODIRUWKHWYDOXH
RQWKHHVWLPDWHGFRHIILFLHQW E L LVDVIROORZVZKHUHWKHGHQRPLQDWRULQWKHVTXDUHEUDFNHWVLV
WKHVWDQGDUGHUURURI E L 
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L
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
 
$FFRUGLQJWR6WDQOH\WRWHVWIRUDQDXWKHQWLFUHODWLRQVKLSWKHVTXDUHURRWRIGHJUHHVRIIUHHGRPVKRXOGEH
XVHGLQVWHDGGHJUHHVRIIUHHGRP
x WRFRPELQHDQGFRPSDUHWKHHIIHFWVVL]HRIWKHVWXGLHVWRILQGWKHLUPHDQYDOXHDQG
WHVWWKHLUVLJQLILFDQFH
x DQGDVWKHGHSHQGHQWYDULDEOHRIWKH05$
ϭϰ

') JLYHV WKH GLIIHUHQFH EHWZHHQ WKH QXPEHU RI REVHUYDWLRQV DQG QXPEHU RI LQGHSHQGHQW
YDULDEOHV LQ WKHPRGHO3RVLWLYHRUQHJDWLYH VWDWLVWLFDOO\ VLJQLILFDQW DVVRFLDWLRQEHWZHHQ WKH
VTXDUHG URRW RI WKH GHJUHHV RI IUHHGRP DQG WKH WVWDWLVWLFV LV NQRZQ DV H[LVWHQFH RI WKH
DXWKHQWLFHPSLULFDOHIIHFW
(DUOLHUVWXGLHVWKDWHPSOR\GLIIHUHQWPRQHWDU\LQGLFHVFDQQRWEHFRPSDUHG7KHUHIRUHWKH
HIIHFWVL]HLVFKRVHQWREHDSXUHQXPEHUWRDYRLGWKDWSUREOHPIRUWKHYDULDEOHRILQWHUHVW

0RGHUDWRUYDULDEOHV
05$ V\QWKHVL]HV WKH HPSLULFDO OLWHUDWXUH E\ LGHQWLI\LQJ LPSRUWDQW VWXG\ FKDUDFWHULVWLFV RU
PRGHOVSHFLILFDWLRQVDQGUHIOHFWLQJWKRVHGLIIHUHQFHVLQPHUYMN 7KHW\SHVRIHOHPHQWVWKDW
PDNHXSWKHPHUYMN PLJKWLQFOXGH
x 'XPP\ YDULDEOHV ZKLFK UHIOHFW ZKHWKHU SRWHQWLDOO\ UHOHYDQW LQGHSHQGHQW
YDULDEOHVKDYHEHHQRPLWWHGIURPRULQFOXGHGLQWKHSULPDU\VWXG\
x 6SHFLILFDWLRQ YDULDEOHV WKDW DFFRXQW IRU GLIIHUHQFHV LQ IXQFWLRQDO IRUPV 
W\SHVRIUHJUHVVLRQVDQGGDWDGHILQLWLRQVDQGVRXUFHV
x 6DPSOHVL]H
x 6HOHFWHGFKDUDFWHULVWLFVRIWKHDXWKRUVRIWKHSULPDU\OLWHUDWXUH
x 0HDVXUHVRIUHVHDUFKRUGDWDTXDOLW\

3XEOLFDWLRQELDV
3XEOLFDWLRQELDVRUWKH³ILOHGUDZHUSUREOHP´LVWKHFRQVHTXHQFHRIFKRRVLQJUHVHDUFKSDSHUV
IRU WKH VWDWLVWLFDO VLJQLILFDQFHRI WKHLU ILQGLQJV  6WDQOH\6WDWLVWLFDO VLJQLILFDQFH LV
MXGJHGE\ZKHWKHUWKHWUDWLRRIWKHH[SODQDWRU\YDULDEOHLVKLJKHURUH[FHHGVLQDEVROXWH
YDOXH&DUG.UXHJHU7KHUHLVQDWXUDOWHQGHQF\RIUHYLHZHUVDQGHGLWRUVWRORRNPRUH
IDYRXUDEO\ RQ WKH VWXGLHV ZLWK VWDWLVWLFDOO\ VLJQLILFDQW UHVXOWV 6WXGLHV WKDW ILQG UHODWLYHO\
VPDOODQG³LQVLJQLILFDQW´UHVXOWVWHQGWRUHPDLQLQWKH³ILOHGUDZHU´
 
ϲ2USXEOLFDWLRQELDVLVDWHQGHQF\WRSXEOLVKVWXGLHVGHSHQGLQJRQWKHPDJQLWXGHGLUHFWLRQDQGVWDWLVWLFDO
VLJQLILFDQFHRIWKHUHVXOWV0F'DQLHO5RWKRWHLQ:KHW]
ϳ:LWKPHWDDQDO\VHVVWDWLVWLFDOPHWKRGVFDQEHHPSOR\HGWRLGHQWLI\RUDFFRPPRGDWHWKHVHELDVHV
ϭϱ

7KHUHDUHLGHQWLILHGWKUHHVRXUFHVRISXEOLFDWLRQVHOHFWLRQLQHFRQRPLFV




&RUUHFWLQJIRUSXEOLFDWLRQELDV
&RUUHFWLQJ WKLV ELDV LV LPSRVVLEOH ZLWKRXW PDNLQJ XQWHVWDEOH DVVXPSWLRQV %D\HVLDQ
PHWKRGVIRU³FRUUHFWLQJ´SXEOLFDWLRQELDV LQWURGXFHGE\*LYHQVHWDO DVVXPHVSULRU
GLVWULEXWLRQRQ WKHQXPEHURIXQSXEOLVKHGVWXGLHV$V LW LVQRWHGGLUHFWLRQH[WHQW DQG WKH
LPSDFWRISXEOLFDWLRQ DQG UHODWHGELDVHV DUHXQFHUWDLQ DQGPD\YDU\ JUHDWO\GHSHQGLQJRQ
FLUFXPVWDQFHV &RSDV6KL 7KHH[WUHPHYLHZRI WKHSUREOHP LV WKDW WKH MRXUQDOV DUH
ILOOHGZLWKRISDSHUVZKLFKVKRZW\SH,HUURUZKLOHWKHILOHGUDZHUVDUHILOOHGZLWKWKH
UHPDLQLQJ  RI WKH VWXGLHV WKDW VKRZ QRQVLJQLILFDQW UHVXOWV S! 5RVHQWKDO 
6WHUOLQJDOVRDUJXHGWKDWQRQVLJQLILFDQWUHVXOWVDUHUDUHO\SXEOLVKHGDQGWKHUHIRUHWKH
SXEOLVKHGOLWHUDWXUHLVIXOORIW\SH,HUURUV+HGJHV2ONLQ

0HWDUHJUHVVLRQDQDO\VLVRIWKHWUDGHHIIHFWRIH[FKDQJHUDWHYDULDELOLW\

0HWDDQDO\VLVRIWKH(59(6
&HQWUDOFRQVLGHUDWLRQRIPHWDDQDO\VLVLVWRWHVWWKHQXOOK\SRWKHVLVWKDWWKHHIIHFWVL]HVDUH
GLVWULEXWHG VWDQGDUG QRUPDO 1a  XQGHU WKH QXOO K\SRWKHVLV RI QR HIIHFW 7KH QXOO
K\SRWKHVLV LV WKDW WKHPHDQ HIIHFW LV ]HUR 7KH K\SRWKHVLVHG H[FKDJH UDWH YDULDELOLW\ DQG
WUDGH UHODWLRQVKLS ZLOO EH UHMHFWHG  LI WKH DYHUDJH HIIHFW VL]H DYHUDJH WVWDWLVWLFV LV QRW
VLJQLILFDQWO\GLIIHUHQWIURP]HUR7KHGDWDVHWRIWKLV05$FRQVLVWVRIHVWLPDWHGRXWSXW
HODVWLFLVHV IURP WKH FROOHFWHG  HPSLULFDO VWXGLHV7KLV GDWD VHW LW LV PDGH RI 3XJK DQG
&RULFPHWDUHJUHVVLRQRQH[FKDQJHUDWHYDULDELOLW\DQGWUDGHEXWZHXSGDWHGLWZLWK
PRUHVWXGLHVREVHUYDWLRQV7KHPHDQYDOXHRIWKHWVWDWLVWLFRQWKHFRHIILFLHQWVRQWKH
RXWSXWHODVWLFLW\ZLWKVWDQGDUGGHYLDWLRQRI3URYLVLRQDO\KHUHZHFRQFOXGH
WKDW WKHUH H[LVWV QHJDWLYH UHODWLRQVKLS EHWZHHQ H[FKDQJH UDWH YDULDELOLW\ DQG WUDGH 7KLV
    

$QGDOORIWKHPHWKRGVIRUFRUUHFWLQJWKHSXEOLFDWLRQELDVDUHEDVHGRQVRPHDVVXPSWLRQV
-RVKHVNL'XVKNR,QIUDVWUXFWXUH,QYHVWPHQWDQG*'3*URZWK$0HWD5HJUHVVLRQ$QDO\VLV6HSWHPEHU
ϭϬ6HH$SSHQGL[
x 5HVHDUFKHUV RU HGLWRUVPD\EH DUH SUHGLVSRVHG WR DFFHSW SDSHUV FRQVLVWHQW ZLWK WKH FRQYHQWLRQDO
YLHZ
x 5HVHDUFKHUVPD\XVHWKHSUHVHQFHRIFRQYHQWLRQDOO\H[SHFWHGUHVXOWVDVDPRGHOVHOHFWLRQWHVW
x $QG´VWDWLVWLFDOO\VLJQLILFDQWµUHVXOWVDUHWUHDWHGPRUHIDYRXUDEO\
ϭϲ

FRQFOXVLRQLVFRQILUPHGE\WKHVLPSOHYRWHFRXQWLQJSURFHGXUH7KHREVHUYHGHUYHVUDQJHV
IURP WR ZKLFKVXJJHVWVFRQVLGHUDEOHYDULRDWLRQDURXQGPHDQ+RZHYHU LI
WKHGLIIHUHQFHVDPRQJREVHUYHG(59(6DUHUDQGRPVDPSOLQJHIIHFWVWKHQXQGHUWKHQXOOWKH
VWDQGDUGGHYLDWLRQRIWKH(59(6GLVWULEXWLRQVKRXOGEHRQHı(59(6 RWKHUZLVHLQWKH
SUHVHQFHRIV\VWHPDWLFYDULDWLRQIURPWKHPHDQWKHVWDQGDUGGHYLDWLRQH[FHHGVRQHı(59(6
!


7DEOH9RWHFRXQWLQJSURFHGXUH

1HJDWLYH
HIIHFW 1RHIIHFW 3RVLWLYHHIIHFW 1RWFRQFOXVLYH
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$EUDPV    
&XVKPDQ    
$NKWDU	+LOWRQ    
,0)    
*RWXU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    
&KDQ	:RQJ    
.HQHQ	5RGULN    
%DLOH\7DYODV	8ODQ    
&XVKPDQ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    
%DLOH\7DYODV	8ODQ
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.OHLQ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    
0HGKRUD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    
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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    
6PLW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    
$VVHU\	3HHO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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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3LFNDUG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9HUJLO    
.DQGLORY    
%DNKURPRY    
:DQJ%DUUHW    
7HQUH\UR    
1JRXDQD    
7RWDO    
,QWKHSUHYLRXVWDEOHZHFDQVHHWKHVXPPDU\RIVWXGLHVDQGWKHHIIHFWVUHSRUWHG0RVWRIWKH
VWXGLHV ILQGQHJDWLYH UHODWLRQVKLSEHWZHHQH[FKDQJH UDWHYDULDELOLW\ DQG WUDGH VWXGLHV
ILQG QR HIIHFW ZKLOH  VWXGLHV UHSRUW SRVLWLYH HIIHFW EHWZHHQ H[FKDQJH UDWH YDULDELOLW\ DQG
WUDGHVWXGLHVDUHQRWFRFQOXVLYHDERXWWKHUHODWLRQVKLSHLWKHUSRVLWLYHRUQHJDWLYH


ϭϴ

,QGHSHQGHQWYDULEDOHV
:HLQFOXGHLQWKH05$WKHVTXDUHGURRWRIWKHGHJUHHVRIIUHHGRPWRWHVWIRUWKHH[LVWHQFHRI
DQ DXWKHQWLF HPSLULFDO HIIHFW 6WDQOH\  7R FRQILUP WKH H[LVWHQFH RI DQ DXWKHQWLF
HPSLULFDO HIIHFWZH QHHG WR FRQILUP WKDW D VWDWLVWLFDOO\ VLJQLILFDQW UHODWLRQVKLS EHWZHHQ WKH
HIIHFW VL]H WVWDW DQG WKH VTXDUHG URRW RI WKH GHHJUHHV RI IUHHGRP H[LVWV DQG WKDW WKH
UHODWLRQVKLS KDV WKH VDPH VLJQ DV WKH HVWLPDWHG DYHUDJH HIIHFW VL]H ,Q WKH SUHVHQFH RI WKH
VTXDUHGURRWRIWKHGHJUHHVRIIUHHGRPWKHLQWHUFHSWFDQEHLQWHUSUHWHGDVDPHDVXUHRIWKH
SXEOLFDWLRQELDVDQGLILWLVVLJQLILFDQWLWFRQVWLWXWHVDUHMHFWLRQRIWKHQXOORIQRSXEOLFDWLRQ
ELDV ,IZHZDQW WR H[SODLQ WKHYDULRDWLRQV LQ WKHH[FKDQJH UDWHYDULDELOLW\ HIIHFW VL]H ZH
LQFOXGHPRGHUDWRU YDULDEOHV0RGHUDWRU YDULDEOHV DUH HLWKHU  RU  YDOXH $V WKH 3XJK DQG
&RULF ZH LQFOXGH ELODWHU%LOODWHUDO H[FKDQJH UDWHV  DQG VHFWDOWVHFWRUDO WUDGH IORZV
PRGHUDWRU YDULDEOH IRU LPSRUW GHPDQG LPSRUW LW LV EHLQJ FRQVWUXFWHG DQG H[SRUW LV D
EHQFKPDUN YDULDEOH0RGHUDWRU YDULDEOH UHDOHU LW LV EHLQJ FRQVWUXFWHG UHDO H[FKDQJH UDWH
YDULDELOLW\ DQG QRLPLQDO H[FKDQJH UDWH LV D EHQDFKPDUN $OVR PRGHUDWRU YDULDEOHV IRU
GDLO\HUZHHNO\HUPRQWKHUDQQXDOHU IRU GDLO\ ZHHNO\ PRQWKO\ DQG DQQXDO IUHTXHQF\ RI
H[FKDQJH UDWH YDULDELOLW\ 6WXGLHV DOVR GLIIHUHG RYHU WKH FKRLFH RI PHDVXUH WR SUR[\
H[FKDQJH UDWH XQFHUWDLQW\ 7KH PRVW FRPPRQ PHDVXUH WKH VWDQGDUG GHYLDWLRQ RI HLWKHU
H[FKDQJH UDWH FKDQJHV RU SHUFHQWDJH FKDQJHV LV XVHG DV WKH EHQFKPDUN +RZHYHU ZH
LGHQWLILHG  DOWHUQDWLYH PHDVXUHV LQ WKH OLWHUDWXUH 0(59  VHH $SSHQGL[  IRU
GHILQLWLRQV0RGHUDWRUYDULDEOHVIRUFURVV±&URVVVHFWLRQGDWD SRROHG3DQHOGDWDJUDYLW\
*UDYLW\PRGHOGDWD OUFRLQW&RLQWHJUDWLRQHUURUFRUHUURU FRUUHFWLRQPRGHOGDWD7KLV VHUYH
WR NQRZKRZ WKH HVWLPDWHV DUH REWDLQHGPRGHUDWRU YDULDEOHVZHUH LQFOXGHG IRU DOO VWXGLHV
WKDWFRQWUROIRUVWUXFWXUDOEUHDNV'2&.675LQFOXGLQJGRFNVWULNHVRLOVKRFNVFKDQJHVLQ
PRQHWDU\UHJLPHDQGZDUV
'HVFULSWLYHVWDWLVWLFVRIWKHPRGHO
)LUVW RI  DOOPRVW RI WKH VWXGLHV XVH GDWD IURP IORDWKLQJ H[FKDQJH UDWH SHULRG WKLV YDULDEOH
IORSHU PHDQ    PRVW RI WKH VWXGLHV DUH GRQH IRU GHYHORSHG FRXQWULHV GF
PHDQ  7KH YDULDEOH IRU WKH HIIHFW VL]H  H[FKDQJH UDWH YDULDELOLW\ HUYHV PHDQ 
 LV RXUPDLQYDULDEOHRI LQWHUHVW0RVW VWXGLHVXVHTXDUWHUO\ IUHTXHQF\RI H[FKDQJH
UDWHYDULDELOLW\TXDUWHUPHDQ DOVRPRVWRIWKHVWXGLHVXVHUHDOHUUHDOH[FKDQJH
UDWHYDULDELOLW\ WKLVYDULDEOHPHDQ &RQWLQXRXVYDULDEOHVDUHLQFOXGHGIRUWHVWLQJ
WKHDXWKHQWLFHPSLULFDOHIIHFW LQWKH05$DQDO\VLVIROORZLQJWKHUHFRPPHQGDWLRQVRI3XJK
DQG &RULF  DQG 6WDQOH\  WKH VTXDUH URRW RI WKH GHJUHHV RI IUHHGRP VTUWGI
ϭϵ

PHDQ  VG 0RVW HVWLPDWHV DUH REWDLQHG ZLWK SDQHO PHWKRGVSRROHG
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0DQ\HPSLULFDOVWXGLHVKDYHEHHQGRQHWRLQYHVWLJDWHZKHWKHUHJURZWKLVLQIOXHQFHGE\
LQWHUQDWLRQDO WUDGH%XWGHVSLWH WKHJUHDWHIIRUW WKDWKDVEHHQGHYRWHG WR VWXG\LQJ WKH LVVXH
WKHUHLVOLWWOHSHUVXDVLYHHYLGHQFHFRQFHUQLQJWKHHIIHFWRIWUDGHRQJURZWK7KHPDLQVXEMHFW
RIRXUSDSHU LV WRVXPPDUL]H WKHPDLQILQGLQJVEDVHGRQHPSLULFDO UHVHDUFK WKDWKDYHEHHQ
GRQHWRLQYHVWLJDWHWKHUHODWLRQVKLSEHWZHHQWKHWUDGHDQGHFRQRPLFJURZWKE\XVLQJGDWDIRU
UHJLRQVDQGFRXQWULHVLQ2/6UHJUHVVLRQDQDO\VLV
2XU UHVXOWV IURP HPSLULFDO LQYHVWLJDWLRQ VKRZ  WKH UDWLR RI WUDGH YROXPH VXP RI
H[SRUWV DQG LPSRUWV DW FXUUHQW SULFHVFXUUHQW RSHQQHVV RU VXP RI H[SRUWV SOXV VXP RI
LPSRUWV WR*'3 DV D SUR[\RI WUDGH RSHQQHVV KDV SRVLWLYH HIIHFW RQ HFRQRPLF JURZWK 
EODFN PDUNHW SUHPLXP DV D SUR[\ IRU LPEDODQFH LQ PDFURHFRQRPLF SROLFLHV KDV QHJDWLYH
HIIHFW  LQ WKH SUHVHQFH RIPDFURHFRQRPLF SROLFLHV WUDGH KDV VWDWLVWLFDOO\ DQG HFRQRPLF
VLJQLILFDQW SRVLWLYH LQIOXHQFH RQ JURZWK DQG  LQ DQ LQVWLWXWLRQDO HQYLURQPHQW WUDGH ODFNV
LQIOXHQFLQJJURZWKWKHFRHIILFLHQWRQLQVWLWXWLRQVLVSRVLWLYHDQGVWDWLVWLFDOO\VLJQLILFDQW


.H\ZRUGV,QWHUQDWLRQDOWUDGHHFRQRPLFJURZWKLQVWLWXWLRQVPDFURHFRQRPLFLPEDODQFHV





ϯϲ




,QWURGXFWLRQ
6WDUWLQJIURP$GDP6PLWK¶VGLVFXVVLRQRQVSHFLDOL]DWLRQDQGWKHH[WDQWRIWKHPDUNHW
E\ LQWHUQDWLRQDO WUDGH WR WKH GHEDWHV DERXW LPSRUW VXEVWLWXWLRQ YHUVXV H[SRUWHG JURZWK
JURZWKEDVHGRQH[SRUWLQJPRUHJRRGVDQGVHUYLFHV WRUHFHQWZRUNRQ LQFUHDVLQJUHWXUQV
DQG HQGRJHQRXV JURZWKPRGHOV WKHUH DUH LQFUHDVLQJ GHEDWHV DPRQJ HFRQRPLVWV DERXW WKH
LQWHUQDWLRQDOWUDGHDQGHFRQRPLFJURZWK
7KHDGYDQFHVLQJURZWKWKHRU\DYRLGHQDEOHHFRQRPLVWVWRIRFXVRQVRPHLVVXHVWKDW
KDYHORQJEHHQFHQWUDOWRLQWHUQDWLRQDOHFRQRPLFV,QDGGLWLRQZHZLOOSUHVHQWVRPHRIWKRVH
LVVXHVWRZKDWH[WHQWDQGLQZKDWZD\VLQWHUQDWLRQDOWUDGHPLJKWEH³HQJLQHRIJURZWK´"
 'R LQWHUQDWLRQDO H[FKDQJHV RI JRRGV DQG VHUYLFHV QDWXUDOO\ HQKDQFH WKH JURZWK
SHUIRUPDQFH RI LQGLYLGXDO WUDGLQJ FRXQWULHV" $QG ZKDW HFRQRPLF SROLFLHV DUH HVSHFLDOO\
FRQGXFWLYHWRKLJKOHYHOVRILQFRPHLQDJURZLQJRSHQHFRQRP\"
6RPH WKHRUHWLFDO EDFNJURXQGV RI WKH JOREDO HFRQRP\ VHHP HVSHFLDOO\ LPSRUWDQW IRU
XQGHUVWDQGLQJJURZWKSHUIRUPDQFHLQFRQWH[WRIHQGRJHQRXVJURZWKPRGHOVZKHQJURZWKLV
EDVHGRQILUPV¶LQFHQWLYHVWRLQYHVWLQFUHDWLRQRINQRZOHGJH)LUVWFRPSDUDWLYHDGYDQWDJH
PD\ GHWHUPLQH WR ZKDW H[WHQW SDUWLFXODU FRXQWLHV DUH OHG WR VSHFLDOL]H LQ WKH FUHDWLRQ RI
NQRZOHGJHDQGLQWKHSURGXFWLRQRIJRRGVWKDWPDNHLQFHQWLYHVXVHRIKXPDQFDSLWDODQGQHZ
WHFKQRORJLHV6HFRQGWKHODUJHVFDOHRIWKHZRUOGHFRQRP\SURYLGHVJUHDWRSSRUWXQLWLHVIRU
WKHH[SORLWDWLRQRIUHVHDUFKVXFFHVVHVDQGHQKDQFLQJWKHLQFHQWLYHVWKDWILUPVKDYHWRLQYHVW
LQWKHJHQHUDWLRQRIQHZWHFKQRORJLHV7KLUGLQDZRUOGRIUDSLGDQGFKHDSFRPPXQLFDWLRQ
LGHDV DQG LQIRUPDWLRQ VSUHDG YHU\ TXLFNO\ DFURVV LQWHUQDWLRQDO ERUGHUV &RXQWULHV VWDQG WR
EHQHILWIURPWKHVSLOORYHUVJHQHUDWHGE\LQYHVWPHQWVLQNQRZOHGJHLQWUDGHSDUWQHUFRXQWLHV
)LQDOO\ SDUWLFLSDWLRQ LQ LQWHUQDWLRQDO FDSLWDO PDUNHWV SURYLGHV DQ H[SDQGHG VHW RI
RSSRUWXQLWLHVIRUILQDQFLQJLQYHVWPHQWVLQDOOIRUPVRIFDSLWDOLQFOXGLQJNQRZOHGJHFDSLWDO
7KHDVSHFWVRILQWHUQDWLRQDOWUDGHHQYLURQPHQWWKDWZHKDYHPHQWLRQHGDERYHZHRQO\
XVHDVDWKHRUHWLFDOEDFNJURXQGRIRXUHPSLULFDOUHVHDUFKWKHUHVHDUFKRIWUDQVPLVVLRQHIIHFWV
RIWUDGHWRHFRQRPLFJURZWKLVQRWRXUSULPDU\JRDOLQWKLVSDSHU


 
ϭϲ)UDQNHO-HIIUH\$DQG'DYLG5RPHU³'RHV7UDGH&DXVH*URZWK"´7KH$PHULFDQ(FRQRPLF5HYLHZ
-XQH
ϯϳ

(PSLULFDOOLWHUDWXUHRYHUYLHZ
2YHUWKHSDVWGHFDGHVUHODWLRQVKLSEHWZHHQWUDGHDQGJURZWKKDGEHHQRILQWHUHVWDPRQJWKH
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 *UDQJHUFDXVDOLW\WHVWWR
VWXG\&KLQHVHJURZWKDQG
IRUHLJQWUDGH
RXWSXWZDVDQH[RJHQRXVYDULDEOH
DQGWKHUHZDVDRQHZD\FDXVDO
UHODWLRQVKLSEHWZHHQWKHWZR
*KDUWH\ 8QLWHG6WDWHV-DSDQDQG
7DLZDQFURVVVHFWLRQGDWD
$PHULFDQ*'3SURPRWHGLWV
H[SRUWEXW7DLZDQ
LVTXLWHWKHRSSRVLWHDQGWKHUHZDV
DWZRZD\FDXVDOUHODWLRQVKLS
EHWZHHQWKHWZRLQ-DSDQ
-RUGDQ6KDQDQG)LRQD6XQ
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9$5 7KHUHLVQRUHODWLRQVKLSEHWZHHQ
WKHWZRYDULDEOHV
-XQJDQG0DUVKDOO &DXVDOLWW\WHVW 1RUHODWLRQVKLSEHWZHHQJURZWK
DQGWUDGHRSHQQHVV
&KHQJ[LDQJ6KHQ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 *UDQJHUFDXVDOLW\WHVW 7ZRZD\UHODWLRQVKLSEHWZHHQ
WUDGHDQGJURZWKEXWQRORQJWHUP
UHODWLRQVKLS
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,Q WKLV VDPSOH ZH XVH GDWD IRU  UHJLRQV DQG FRXQWULHV 6HH $SSHQGL[  'HVFULSWLYH
VWDWLVWLFV DFWXDOO\YDULDEOHV DUH FROOHFWHG IURP WKHGDWD VHW XVWH LQRQH VWXG\:HHPSOR\
QHRFODVVLFDOIUDPHZRUNLQRXWPRGHOV
LLLL 7U2SHQ+.JQ\\W\ HJJJGJJJ    ORJORJORJORJORJORJ 
7KLV PRGHO LV VXJJHVWHG E\ 0DQNLZ HW DOOWKH OHIW KDG VLGH H[SUHVVLRQ LV WKH ILUVW
GLIIHUHQFHORJDULWKPRIUHDO*'3SHUZRUNHUEHWZHHQWRRWKHUULJKWKDQGVLGH\
UHSUHVHQWV LQLWLDO RXWSXWZKLOHQL  J į DUH SRSXODWLRQ JURZWK WHFKQRORJLFDO JURZWK DQG
GHSUHFLDWLRQLQHDFKFRXQWU\RUUHJLRQUHVSHFWLYHO\.DQG+UHSUHVHQWVERWKWKHSK\VLFDODQG
KXPDQFDSLWDODFFXPXODWLRQ7KHWHUP7U2SHQGHQRWHVFRXQWU\L¶VGHJUHHRIWUDGHRSHQQHVV
)ROORZLQJ05:ZHDVVXPHWKDWWKHVXPRIUDWHVRIGHSUHFLDWLRQDQGWHFKQRORJLFDOSURJUHVV
LVFRQVWDQWDQGHTXDO WRDFURVVFRXQWULHV:HXVH UHDO LQYHVWPHQW WR*'3DVSUR[\ IRU
 
ϭϳ%OHQW 8ODûDQ  2SHQQHVV WR ,QWHUQDWLRQDO 7UDGH DQG (FRQRPLF *URZWK $ &URVV&RXQWU\ (PSLULFDO
,QYHVWLJDWLRQ  >'DWDVHW@ KWWSKGOKDQGOHQHW 81)E=\38]01XV$.25QO$  
(FRQRPLFV7KH2SHQ$FFHVV2SHQ$VVHVVPHQW(-RXUQDO>'LVWULEXWRU@9>9HUVLRQ@

ϯϴ

SK\VLFDO FDSLWDO DQG VHFRQGDU\ VFKRRO HQUROPHQW UDWH DV SUR[\ IRU KXPDQ FDSLWDO DV
UHFRPPHQGHG E\05: :H HPSOR\2/6 WHFKQLTXH WR HVWLPDWH WKLV FURVVFRXQWU\
UHJUHVVLRQUHVXOWVDUHSUHVHQWHGLQ7DEOH

7DEOH(FRQRPLF*URZWKDQG7UDGH9ROXPHV2/6(VWLPDWLRQUHVXOWV
:HVWDUWRXUHVWLPDWLRQVZLWKWKHUDWLRRIWUDGHYROXPHWR*'3:HREWDLQWZRPHDVXUHVIRU
WKLVYDULDEOHRQHLVIURPWKH:RUOG%DQNDQGWKHRWKHULVIURP3HQQ:RUOG7DEOHV9HUVLRQ
2QH DGYDQWDJH RI WKH:RUOG%DQNPHDVXUH LV WKDW WKH GDWD DUH SXEOLVKHG LQ WHUPV RI
H[SRUWV DQG LPSRUWV 7KXV WKLV DOORZV XV WR LQYHVWLJDWH WKH H[SRUWJURZWK FRQQHFWLRQ DQG
LPSRUWJURZWKFRQQHFWLRQVHSDUDWHO\2Q WKHRWKHUKDQG WKH WUDGH UDWLRRI WKH3HQQ:RUOG
7DEOHVLVSXEOLVKHGRQO\DVDVXPRIH[SRUWVDQGLPSRUWVDWFXUUHQWSULFHV7KLVLVNQRZQDV
FXUUHQWRSHQQHV&ROXPQVDQGVKRZWKHUHJUHVVLRQUHVXOWVXVLQJWKHUDWLRRIH[SRUWVDQG
WKHUDWLRRILPSRUWVUHVSHFWLYHO\&ROXPQLQFOXGHVWKHWUDGHUDWLRDVDVXPRIWKHUDWLRRI
H[SRUWVDQGWKHUDWLRRI LPSRUWV ,QHDFKUHJUHVVLRQWKHFRHIILFLHQWRI WKHRSHQQHVVYDULDEOH
XVLQJZRUOGEDQNGDWD LVSRVLWLYHEXWQRWVWDWLVWLFDOO\VLJQLILFDQWEXW3HQQZRUOG WDEOHGDWD
FXUUHQW DQG UHDO RSHQQHVV FRHIILFLHQW LV SRVLWLYH DQG VWDWLVWLFDOO\ VLJQLILFDQW VXJJHVWLQJ WKDW
LQFUHDVHLQWKHWUDGHUDWLRQZLOOLQFUHDVHWKHJURZWKE\RYHUWKHSHULRG
,QVXPPDU\WKHUHJUHVVLRQUHVXOWVLQ7DEOHVKRZDSRVLWLYHDVVRFLDWLRQEHWZHHQHFRQRPLF
JURZWK DQG LQWHUQDWLRQDO WUDGH DQG FRQILUP WKH ILLQGLQJV RI SUHYLRXV ZRUN 3K\VLFDO DQG
KXPDQFDSLWDODUHSRVLWLYHO\DVVRFLDWHGDFURVVDOOILYHPRGHOV&RQYHUJHQFHDQGLQLWLDOOHYHOV
 
ϭϴ9DPZDNLGLV'ROODUDQG.UDD\<DQLNND\D$OFDODDQG&LFFRQHDUHDIHZ
H[DPSOHV
9DULDEOHV 9DULDEOHVGHILQLWLRQ
'HSHQGHQWYDULDEOHLV*'3*5ORJGLIIHUHQFHRIUHDO*'3SHUZRUNHUEHWZHHQDQG

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523(1 5HDO2SHQQHVV Ā Ā Ā Ā Ā Ā   Ā Ā
&23(1 &XUUHQW2SHQQHVV Ā Ā Ā Ā Ā Ā Ā Ā  
BFRQV FRQVWDQW          
1XPEHURIREVHUYDWLRQV    
5VTXDUHG    QD 
ϯϵ

RIFDSLWDODUHQHJDWLYHO\DVVRFLDWHGZLWKJURZWKZKLFKLVFRQVLVWHQWZLWKQHRFODVVLFDOJURZWK
WKHRU\,QWKHQH[WVFDWWHUZHLGHQWLI\RXWOLHUVLQWKHVFDWWHUUHDORSHQQHVVYVJURZWK

D 5HDO2SHQQHVV([SRUWVSOXV,PSRUWVDVDUDWLRRI*'3LQ333







E &XUUHQW2SHQQHVV([SRUWVSOXV,PSRUWVDVDUDWLRRI*'3LQFXUUHQWSULFHV
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
2Q WKH SUHYLRXV VFDWWHU ZH LGHQWLI\ 6LQJDSRUH +RQJ .RQJ DQG /X[HPERXUJ DV RXWOLHUV
7KHLURXWVWDQGLQJFKDUDFWHULVWLFVDUH WKDW WKH\KDYH WKHKLJKHVW WUDGHUDWLRVZLWKDQDYHUDJH
YDOXH RI  SHUFHQW DFFRUGLQJ WR WKH FXUUHQW RSHQQHVV DQG H[SHULHQFH YHU\ KLJK JURZWK
SHUIRUPDQFHVRYHUWKHVDPSOHSHULRG


 
ϭϵ 2QH RI WKH PDLQ LPSOLFDWLRQV RI 6RORZW\SH QHRFODVVLFDO JURZWK PRGHOV 6RORZ  LV D QRWLRQ RI
³FRQYHUJHQFH´DFFRUGLQJWRZKLFKGHYHORSLQJFRXQWULHVJURZIDVWHUWKDQGHYHORSHGFRXQWULHVJLYHQWKHJURZWK
UDWHVRIWHFKQRORJ\DQGSRSXODWLRQ,QSDUWLFXODU LIFRXQWULHVDUHVLPLODUZLWKUHVSHFWWRVWUXFWXUDOSDUDPHWHUV
QHRFODVVLFDOJURZWKPRGHOVSUHGLFW WKDWDFRXQWU\¶VSHUFDSLWDJURZWKUDWHWHQGVWREHQHJDWLYHO\UHODWHGWRLWV
VWDUWLQJOHYHORILQFRPHSHUSHUVRQ)XNXGD7R\D
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ϰϬ

'LUHFW7UDGH3ROLF\0HDVXUHVDQGHFRQRPLFJURZWK
,QWKHVHFRQGVWHSZHLQYHVWLJDWHWKHRSHQQHVVJURZWKFRQQHFWLRQE\HPSOR\LQJGLUHFWWUDGH
SROLF\PHDVXUHVQDPHO\WDULIIUDWHVQRQWDULIIEDUULHUVRQLPSRUWV

7DEOH(FRQRPLF*URZWKDQG'LUHFW7UDGH0HDVXUHV2/6(VWLPDWHV

9DULDEOHV 9DULDEOHVGHILQLWLRQ
'HSHQGHQWYDULDEOHLV*'3*5ORJGLIIHUHQFHRIUHDO*'3SHUZRUNHUEHWZHHQ
DQG
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2:7,
2ZQLPSRUWZHLJKWHG
WDULIIUDWHV
SHULRG
  ² ² ² ² ² ²
2:4,
2ZQLPSRUWZHLJKWHG
QRQWDULIIEDUULHUV
SHULRG
² ²   ² ² ² ²
0B'87< &ROOHFWHGLPSRUWGXWLHV ² ² ² ²   ² ²
8:$75
8QZHLJKWHGDYHUDJH
WDULIIUDWH
SHULRG
² ² ² ² ² ²  
BFRQV FRQVWDQW        
1XPEHURIREVHUYDWLRQV    
5VTXDUHG  QD  

,QFROXPQVDQGRI7DEOHZHRQO\LQFOXGHWDULIIUDWHDQGQRQWDULIIEDUULHUVUHVSHFWLYHO\
%RWKPHDVXUHVHQWHUWKHUHJUHVVLRQVZLWKQHJDWLYHEXWLQVLJQLILFDQWFRHIILFLHQWHVWLPDWHV7KH
FRHIILFLHQWRQLPSRUWGXWLHVLVSRVLWLYHEXWVWDWLVWLFDOO\LQVLJQLILFDQW,WLVZHOONQRZQIDFWWKDW
WKHUDWLRRIFROOHFWLYHLPSRUWGXWLHVLQDFRXQWU\
VRYHUDOOLPSRUWVLVDSUREOHPDWLFPHDVXUHLQ
RUGHUWRUHIOHFWDFRXQWU\
VWDULIIVWUXFWXUHGXHWRWKHIDFWWKDWDFRXQWU\ZLWKYHU\KLJKWDULII
UDWHVPD\DSSHDURSHQE\WKLVPHDVXUH

%ODFN0DUNHW3UHPLXP$3UR[\IRU7UDGH3ROLF\RU0DFURHFRQRPLF,PEDODQFHV"


0RVWRIWKHFRXQWULHVLQ$IULFDDQG/DWLQ$PHULFDH[SHULHQFHKLJKHUOHYHOVRIEODFNPDUNHW
SUHPLXP



 
ϮϬ,WLVREYLRXVWKDWWKHILUVWWZRPHDVXUHVGLUHFWO\DIIHFWDFRXQWU\
VWUDGHYROXPHDQGUHGXFLQJRUUHPRYLQJ
WKHPFOHDUO\LQGLFDWHVDPRUHRSHQWUDGHUHJLPH
Ϯϭ&ROOHFWHGLPSRUWGXWLHVDVUDWLRRILPSRUWVRYHUSHULRG
ϰϭ

7DEOH%ODFN0DUNHWSUHPLXPDQGHFRQRPLFJURZWK26/HVWLPDWHV



LWLVPRUHOLNHO\WKDWQHJDWLYHDQGVLJQLILFDQWFRQQHFWLRQEHWZHHQEODFNPDUNHWSUHPLXPDQG
HFRQRPLF JURZWK RYHU WKH SHULRG  UHIOHFWV WKH DGYHUVH UHODWLRQ EHWZHHQ
PDFURHFRQRPLF LPEDODQFHV DQG JURZWK%ODFNPDUNHW SUHPLXP LQ 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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(PSLULFDOOLWHUDWXUHUHYLHZ
([LVWLQJHPSLULFDOVWXGLHVRQWKHVDYLQJVLQYHVWPHQWUHODWLRQVKLSFDQEHVSOLWLQWRWZREURDG
JURXSVDFFRUGLQJ WR WKHLUHVWLPDWLRQPHWKRGRORJLHV7KHILUVWJURXS WDNHVDQRQWLPHVHULHV
DSSURDFK7KHVHFRQGJURXSXVHVWLPHVHULHVWHFKQLTXHV,QWKHQH[WWDEOHZHSUHVHQWVRPHRI
WKHPRVWLPSRUWDQWVWXGLHV
6WXG\ 7HFKQLTXH 0DLQILQGLQJV
)HOGVWHLQ+RULRND FURVVVHFWLRQUHJUHVVLRQV WKHWZRUDWLRVVDYLQJVDQGLQYHVWPHQWDUHKLJKO\FRUUHODWHG
.URO SRROHGGDWDRI2(&'FRXQWULHV
DQHVWLPDWHGFRHIILFLHQWRIZKLFK
LVVLJQLILFDQWO\VPDOOHUWKDQWKHFURVV
VHFWLRQHVWLPDWHVUHSRUWHGLQHDUOLHU
VWXGLHV
0LOOHU 7LPHVHULHVWHFKQLTXHV
+HILQGVWKDWWKHWZRVHULHVDUH
FRLQWHJUDWHGXQGHUWKHIL[HGH[FKDQJH
UDWHUHJLPHEXWQRWXQGHUWKHIOH[LEOH
H[FKDQJHUDWHUHJLPH
-DQVHQDQG&RDNOH\DQG
.XODVL 7LPHVHULHVWHFKQLTXHV
DOVRVKRZDSRVLWLYHORQJUXQ
HTXLOLEULXPUHODWLRQVKLSEHWZHHQ
VDYLQJDQGLQYHVWPHQWLQ2(&'
FRXQWULHV
&RLWHX[DQG2OLYLHUDU DSDQHOFRLQWHJUDWLRQWHFKQLTXH ORQJUXQVDYLQJLQYHVWPHQWFRUUHODWLRQRILQ2(&'FRXQWULHV
&DSRUDOHHWDO
DYDULHW\RIDV\PSWRWLFDOO\
HIILFLHQWFRLQWHJUDWLRQ
HVWLPDWRUVWRWHVWWKHK\SRWKHVLV
RIDXQLWUHWHQWLRQFRHIILFLHQW
WKH\ILQGVDPSOHHYLGHQFHRIWKH)+
SX]]OH
6DUQRDQG7D\ORU

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%ODQFKDUGDQG4XDK
GHFRPSRVLWLRQ
7KH\ VKRZ WKDW WKH VKRUWUXQ
FRUUHODWLRQ LV VLJQLILFDQWO\ KLJKHU WKDQ
WKHORQJUXQFRUUHODWLRQ
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ɌKH GDWD DUH FROOHFWHG IURP WKH :RUOG %DQN GDWD VLWH 'DWD DUH IRU  FRXQWULHV :H
LQYHVWLJDWH )HOGVWHLQ +RULRND SX]]OH IRU  &(( FRXQWULHV $OEDQLD %RVQLD DQG
+HU]HJRYLQD %XOJDULD &URDWLD *UHHFH +XQJDU\ .RVRYR /DWYLD /LWKXDQLD 0DFHGRQLD
(VWRQLD 3RODQG 5RPDQLD 6HUELD9DULDEOHV RI LQWHUHVW KHUH DUH 'RPHVWLF LQYHVWPHQW WR
*'3'RPHVWLFVDYLQJVWR*'3&XUUHQWDFFRXQWEDODQFHDQGLQFRPHSHUFDSLWD'HILQLWLRQV
DUHJLYHQLQ$SSHQGL['HVFULSWLYHVWDWLVWLFV LVSUHVHQWHGLQ7DEOH)URPWKHVL[SORWV LQ
$SSHQGL[ZHFDQVHHWKDWVDYLQJVDQGLQYHVWPHQWDUH,YDULDEOHVDQGKHWHURVFHGDVWLFLW\
DQGQRUPDOLW\LVQRWDSUREOHP
7DEOH'HVFULSWLYHVWDWLVWLFVRIWKHPRGHO
9DULDEOHV 2EVHUYDWLRQV 0HDQ 6WG'HY 0LQLPXP 0D[LPXP
&XUUHQWDFFRXQW
EDODQFH     
'RPHVWLFLQYHVWPHQWWR
*'3     
'RPHVWLFVDYLQJVWR
*'3     
FUHGLWVSUHDGUHDO
LQWHUHVWUDWHV
GLIIHUHQFH
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)URP WKH WDEOH ZH FDQ VHH WKDW GRPHVWLF VDYLQJV FRQVWLWXWHV RQ DYHUDJH  RI *'3
ZKLOH GRPHVWLF LQYHVWPHQW LV  RI *'3 &XUUHQW DFFRXQW %DODQFH RQ DYHUDJH LV
QHJDWLYH RI*'3 ,Q WKH WDEOHV LV JLYHQDOVR WKHGHVFULSWLYH VWDWLVWLFV IRU WKH FUHGLW
VSUHDG DQG LQFRPH SHU FDSLWD ,Q WKH IROORZLQJ 7DEOH  ZH SUHVHQW WKH UHVXOWV IURP WKH
)HOGVWHLQ+RULRNDHTXDWLRQ)+PRGHOLVSUHVHQWHGZLWKWKHIROORZLQJUHJUHVVLRQ
)HOGVWHLQ+RULRNDUHJUHVVLRQ   Y*'316*'3,  ED 
)HOGVWHLQ 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 DUJXHG WKDW LI FDSLWDO ZHUH SHUIHFWO\ PRELOH KH ZRXOG ILQG ȕ   
,QVWHDG ȕ ZDV PXFK FORVHU WR 7KH FRHIILFLHQW ³VDYLQJ UHWHQWLRQ´
IHOODELWVXEVHTXHQWO\EXWVWLOOKLJK7KUHH³SX]]OHV´LIWKHVDYLQJ±LQYHVWPHQWFRHIILFLHQWLV
WREHPHDVXUHGDVDPHDVXUHRIEDUULHUVWRLQWHUQDWLRQDOILQDQFLDOLQWHJUDWLRQ 
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 WK H R U LJ LQ D O  )H OG V W H LQ  +RULRNDILQGLQJ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WKHUH DUH VRPH GHYLDWLRQV IURP WKLV UDQJH ZKLFK LPSOLHV WKDW WKLV PRGHO GHVFULEHV YHU\
VLPSOLILHGEHKDYLRXURIVDYLQJVDQGLQYHVWPHQW3YDOXHLVSUREDELOLW\RIVLJQLILFDQFHRIWKLV
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$OEDQLD
%RVQLDDQG+HU]HJRYLQD
%XOJDULD
&URDWLD
(VWRQLD*UHHFH .RVRYR
0DFHGRQLD)<55RPDQLD
/DWYLD
/LWKXDQLD3RODQG
6HUELD
+XQJDU\




UHD
OLQ
WHU
HV
WUD
WH
YR
ODW
LOLW
\
    
)+FRHIILFLHQW
Q 506( 
UHDOLQWHa\ IKFRHIILaW5 
Y)+6',5  ED
ϱϬ

IRULQVWDQFHIRUKLVSDSHURQILQDQFLDOLQWHJUDWLRQLQ$VLDQHFRQRPLHV)URPWKHWDEOH
ZHFDQVHHWKDWVWDQGDUGGHYLDWLRQVRILQWHUHVWUDWHVDUHKLJK6RLQWKLVSHULRGLQWHUHVWUDWHVLQ
&(( FRXQWULHV DUH KLJKO\ YRODWLOH 7KH\ DUH PRUH YRODWLOH WKDQ LQ WKH VDPSOH RI $VLDQ
FRXQWULHVLQ*LDQJ/HHEXWIRUWKHSHULRG7KHVPDOOFRXQWULHVOLNH&((
FRXQWULHVWDNHDQFKRU/,%25RU(85,%25VRLWLVOLNHO\WKDWWKHVRXUFHRIIOXFWXDWLRQVLV
LQWKHRXWVLGHHFRQRP\WKDQLQWKHKRPHFRXQWU\LWVHOI2QWKHQH[WSORWLVSUHVHQWHGWKHFURVV
VHFWLRQ2/6 UHJUHVVLRQ IRU WKH&(( FRXQWULHV ,Q WKH WDEOH  EHORZJUDSK LV SUHVHQWHG WKH
UHVXOW IURP WKH3DQHO UHJUHVVLRQ)URP WKH DDSORW VFDWWHUZH FDQ VHH SRVLWLYH OLQHDU WUHQG
EHWZHHQGRPHVWLFVDYLQJVDQGLQYHVWPHQW
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7DEOH3DQHOUHJUHVVLRQUHVXOWVRQWKH)HOGVWHLQ+RULRNDPRGHO
'HSHQGHQWYDULDEOH 'RPHVWLFLQYHVWPHQWWR*'3 &RHI SYDOXH
,QGHSHQGHQWYDULDEOHV 'RPHVWLFVDYLQJVWR*'3  &RQVWDQW  
1XPEHURIREVHUYDWLRQV 
5EHWZHHQSDQHOV 
 
ϯϮ (XULERU DQG /,%25 DUH FRPSDUDEOH EDVH UDWHV (XULERU LV WKH DYHUDJH LQWHUEDQN LQWHUHVW UDWH DW ZKLFK
(XURSHDQEDQNVDUHSUHSDUHG WR OHQG WRRQHDQRWKHU/,%25 LV WKHDYHUDJH LQWHUEDQN LQWHUHVW UDWHDWZKLFKD
VHOHFWLRQRIEDQNVRQWKH/RQGRQPRQH\PDUNHWDUHSUHSDUHGWROHQGWRRQHDQRWKHU-XVWOLNH(XULERU/,%25
FRPHVLQGLIIHUHQWPDWXULWLHV7KHPDLQGLIIHUHQFHLVWKDW/,%25UDWHVFRPHLQGLIIHUHQWFXUUHQFLHV:H
ZRXOG OLNH WR UHIHU WR FXUUHQW /,%25 LQWHUHVW UDWHV DQG EDFNJURXQG LQIRUPDWLRQ RQ /,%25 LQ FDVH \RX DUH
LQWHUHVWHGLQDGGLWLRQDOLQIRUPDWLRQRQ/,%25
6HH$SSHQGL[)HOGVWHLQ+RULRNDUHJUHVVLRQIRUHYHU\&((FRXQWU\
6HH$SSHQGL[)HOGVWHLQ+RULRND3DQHOUHJUHVVLRQ
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,Q$SSHQGL[  DUH SUHVHQWHG WKH UHVXOWV IRU HDFK&(( FRXQWULHV IRU WKH )HOGVWHLQ+RULRND
PRGHO 7KH )+ FRHIILFLHQW LV RI VPDOO VL]H DQG YHU\ SRVLWLYH DQG VWDWLVWLFDOO\ VLJQLILFDQW
PHDQLQJWKDW&((FRXQWULHVDUHKLJKO\ILQDQFLDOO\LQWHJUDWHG
8QLWURRWWHVWVIRUWKHGRPHVWLFVDYLQJVDQGLQYHVWPHQWLQ&((FRXQWULHV
,Q WKH QH[W WDEOH ZH VXPPDUL]H WKH UHVXOWV IURP WKH $') WHVW RQ WKH ZKROH VDPSOH RI
FRXQWULHVIRUWKHGRPHVWLFVDYLQJVDQGLQYHVWPHQWYDULDEOHV
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$EVWUDFW
,QWKLVSDSHUZHWHVW1HZ.H\QHVLDQSURSRVLWLRQVDERXWLQIODWLRQDQGXQHPSOR\PHQWWUDGH
RIIZLWK WKH1HZ.H\QHVLDQ3KLOOLSVFXUYHDQG WKHSURSRVLWLRQRIQRQQHXWUDOLW\RIPRQH\
7KHPDLQFRQFOXVLRQLVWKDWWKHUHLVOLPLWHGHYLGHQFHLQOLQHZLWKWKH1HZ.H\QHVLDQWKHRU\
0RQH\DQGJURZWKDUHFRLQWHJUDWHGVHULHVDQGWKDWPRQH\JURZWK LQIOXHQFHVWKHHFRQRPLFV
JURZWKZLWKRQHTXDUWHUODJ&RLQWHJUDWLRQPHDQVDOVRWKDWLIWKHWZRVHULHVDUHFRLQWHJUDWHG
WKH\KDYHORQJUXQHTXLOLEULXP6W/RXLVPRGHOLQWKHSDSHUVKRZHGRYHUDOOWKDWLQFUHDVHLQ
PRQH\ JURZWK OHDGV WR GHFUHDVH LQ WKH HFRQRP\ JURZWK %XW WKH HIIHFW LQ WKH HTXDWLRQ DW
WKUHHTXDUWHUVODJLVSRVLWLYH7KH1$,58UDWHLQWKHXQHPSOR\PHQWLQIODWLRQWUDGHRIIPRGHO
LVDOPRVWVLPLODUDVKLJKWRWKHDFWXDOXQHPSOR\PHQW ,QWKH1HZ.H\QHVLDQ3KLOOLSVFXUYH
QRWVXUSULVLQJO\WKHUHDSSHDUVWREHQRVWDWLVWLFDOO\VLJQLILFDQWUHODWLRQVKLSEHWZHHQLQIODWLRQ
DQG8QHPSOR\PHQW±HYHQLQWKHFODVVLFDO3KLOLSVFXUYHDQGLQDGDSWLYHH[SHFWDWLRQV3KLOLSV
FXUYH E\ 0RGLJOLDQL 3DSDGHPRV  2U WKH )ULHGPDQ3KHOSV /XFDV H[SHFWDWLRQV
DXJPHQWHG RQH EHWZHHQ WKH GLIIHUHQFH RI DFWXDO DQG H[SHFWHG LQIODWLRQ UDWH DQG WKH JDS
EHWZHHQDFWXDODQGWKHQDWXUDOUDWHRIXQHPSOR\PHQWSUHVHQWHGLQWKHQH[WHTXDWLRQ

.H\ZRUGV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,QWKLVSDSHUZHZLOOLQYHVWLJDWHWKHLVVXHRILQIODWLRQDQGXQHPSOR\PHQWWUDGHRIIDQGWKH
PRQH\DQGRXWSXW,QWKHSDUWZKHUHZHXVHGDWDZHZLOOLQYHVWLJDWHWKLVUHODWLRQZLWKGDWDIRU
0DFHGRQLDQPDFURHFRQRPLFDJJUHJDWHV6LQFH0DFHGRQLDKDVJRQHIURPFRPPDQG
WRDPDUNHWHFRQRP\SURFHVV FDOOHG WUDQVLWLRQ7KLV UHVXOWHG LQKLJK OHYHORISRYHUW\DQG
XQHPSOR\PHQW8QHPSOR\PHQWZDVDSUREOHPHYHQEHIRUHLQLQ0DFHGRQLDZHUH
UHJLVWHUHG  XQHPSOR\HG DQG LQ  DOUHDG\ WKHUH ZHUH  XQHPSOR\HG EXW WKH
VLWXDWLRQZLWKWKHXQHPSOR\PHQW ODWHU IXUWKHUGHWHULRUDWHG6RPHIDFWRUV WKDWFRQWULEXWHG WR
WKH KLJK OHYHOV RI XQHPSOR\PHQW DUH ORZ H[SRUW LQWHQVLYH HFRQRP\ ORZ OHYHO RI )',V
GHFOLQHRIHFRQRPLFDFWLYLW\ODUJHLQIRUPDOHFRQRP\LQHIILFLHQWODERUPDUNHWSROLFLHVZHDN
ODZ HQIRUFHPHQW DQG ULJLG ODERU OHJLVODWLRQ ,Q RQH VWXG\ IRU WUDQVLWLRQ YV 2(&'
FRXQWULHV&D]HVZDVWHVWHGZKHWKHUSROLFLHVWKDWSURPRWHVRFLDOGLDORJXHH[WHQGLQJLW
WRSD\KLJKHUDWWHQWLRQWRHPSOR\PHQWSURPRWLRQDQGXQHPSOR\PHQWUHGXFWLRQDQGWRHQVXUH
PRUHODERUPDUNHWVWDELOLW\DUHWREHRQSROLWLFDODJHQGDUDWKHUWKDQMXVWDSXUHGHUHJXODWLRQ
$QGWKHUHVXOWVZHUHWKDWVRFLDOGLDORJXHLVPRUHHIILFLHQWWKDQMXVWSXUHGHUHJXODWLRQ/DWHU
LQ WKH VHFWLRQ0RQH\ DQG2XWSXWZH DUH WHVWLQJ WKHPRQHWDU\ SROLF\ HIILFLHQF\ LQ D VPDOO
HFRQRP\OLNH0DFHGRQLD7KHUHVHDUFKKHUHLQFOXGHVPRQH\VXSSO\DVDFRQYHQWLRQDOFKDQQHO
RIPRQHWDU\SROLF\DQGKRZGRHVPRQH\VXSSO\DIIHFWVJURZWKRI*'3:HHPSOR\9$5
WHFKQLTXHDQG2/6WHFKQLTXHIRUHVWLPDWLRQV
1HZ.H\QHVLDQ0DFURHFRQRPLFV,QIODWLRQ8QHPSOR\PHQWWUDGHRIIV
$OEHQ3KLOOLSVLQKLVSDSHUFRQFOXGHGWKDWWKHUHH[LVWVWDEOHUHODWLRQVKLSEHWZHHQUDWH
RI FKDQJH RIPRQH\ DQG XQHPSOR\PHQW IRU DOPRVW  \HDUV 7KDW PHDQV WKDW ZDJHV DUH
 
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 TXDUWHUO\ GDWD 'DWD RQ LQIODWLRQ &3,
XQHPSRO\PHQW0PRQHWDU\DJJUHJDWHDQG*'3*URVV'RPHVWLF3RGXFW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³,I \RX ZHUH JRLQJ WR WXUQ WR RQO\ RQH HFRQRPLVW WR XQGHUVWDQG WKH
SUREOHPVIDFLQJWKHHFRQRP\WKHUHLVOLWWOHGRXEWWKDWWKHHFRQRPLVWZRXOG
EH-RKQ0D\QDUG.H\QHV$OWKRXJK.H\QHVGLHGPRUHWKDQDKDOIFHQWXU\
DJRKLVGLDJQRVLVRIUHFHVVLRQVDQGGHSUHVVLRQVUHPDLQVWKHIRXQGDWLRQRI
PRGHUQPDFURHFRQRPLFV+LVLQVLJKWVJRDORQJZD\WRZDUGH[SODLQLQJWKH
FKDOOHQJHVZHQRZFRQIURQW͘͟Ͳ1*UHJRU\0DQNLZDSURIHVVRURI
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
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6RZKHQLQIODWLRQLVIXOO\DQWLFLSDWHG
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


7KLVH[SUHVVLRQLPSOLHVWKDWXQHPSOR\PHQWUHYHUWVWRWKHQDWXUDOUDWHDWWKHORQJUXQ3KLOOLSV
FXUYH RQFH LQIODWLRQ LV IXOO\ DQWLFLSDWHG ,Q  0RGLJOLDQL DQG 3DSDGHPRV 
LQWURGXFHGWKHDQDJUDP1,58PHDQLQJ³1RQ,QIODWLRQDU\5DWHRI8QHPSOR\PHQW´LQWRWKH
GHEDWHRYHUWKHPRQHWDU\SROLF\DQGLWVFRQVHTXHQFHVWRLQIODWLRQDQGXQHPSOR\PHQW
«1,58,WLVGHILQHGDVDUDWHVXFKWKDWDVORQJDVXQHPSOR\PHQWLVDERYHLWLQIODWLRQFDQ
EHH[SHFWHGWRGHFOLQHH[FHSWSHUKDSVIURPDQLQLWLDOO\ORZUDWH7KHH[LVWHQFHRI1,58LV
LPSOLHG E\ ERWK WKH YHUWLFDO DQG WKH QRQYHUWLFDO VFKRROV RI WKH 3KLOOLSV FXUYH´
>0RGLJOLDQL DQG 3DSDGHPRV  @ODWHU RWKHU DXWKRUV XVHG WKH WHUP 1$,58
QRQDFFHOHUDWLQJLQIODWLRQUDWHRIXQHPSOR\PHQWOLNH7RELQDQG%DLO\
7KH5ROHRI0RQHWDU\3ROLF\DQG,QIODWLRQDQG8QHPSOR\PHQW
7KHWHUP³QDWXUDOUDWHRIXQHPSOR\PHQW´ZDVXVHGE\0LOWRQ)ULHGPDQLQRUGHUWRH[SUHVV
WKH LGHD WKDW KLJK OHYHOV RI XQHPSOR\PHQW LQ D VRFLHW\ FRXOG QRW EH SHJJHG E\PRQHWDU\
SROLF\DQGWKDWLWLVDUHVXOWRIUHDOHFRQRPLFIRUFHVRQO\
³7KHÄQDWXUDOUDWHRIXQHPSOR\PHQWெLQRWKHUZRUGVLVWKHOHYHOWKDWZRXOGEHJURXQGRXW
E\WKH:DOUDVLDQV\VWHPRIJHQHUDOHTXLOLEULXPHTXDWLRQVSURYLGHGWKHUHLVHPEHGGHGLQ
WKHPWKHDFWXDOVWUXFWXUDOFKDUDFWHULVWLFVRIWKHODERXUDQGFRPPRGLW\PDUNHWVLQFOXGLQJ
PDUNHWLPSHUIHFWLRQVVWRFKDVWLFYDULDELOLW\LQGHPDQGVDQGVXSSOLHVWKHFRVWRIJDWKHULQJ
LQIRUPDWLRQDERXWMREYDFDQFLHVDQGODERXUDYDLODELOLWLHVWKHFRVWVRIPRELOLW\DQGVRRQ´
>)ULHGPDQ@
6R ZH FDQ VD\ WKDW IRU )ULHGPDQ WKH QDWXUDO UDWH RI XQHPSOR\PHQW LV WKH RXWFRPH RI
LPSHUIHFWLRQV IULFWLRQV DQG ULJLGLWLHV HLWKHU LQ WKH ODERXUPDUNHW WKDW SUHYHQWV D:DOUDVLDQ
JHQHUDOHTXLOLEULXPPDUNHWFOHDULQJSRVLWLRQLQWKHHFRQRP\
 
ϱϭ2WKHUDXWKRUVVXFKDV2NXQGRQRWPDNHDQH[SOLFLWGLVWLQFWLRQEHWZHHQ1$,58DQGWKHQDWXUDOUDWHRI
XQHPSOR\PHQW
ϱϮ,QKLVSUHVLGHQWLDOOHFWXUHWRWKH$PHULFDQHFRQRPLFDVVRFLDWLRQLQ:DVKLQJWRQ'&)ULHGPDQGLVFXVVHG
PRQHWDU\SROLF\OLPLWDWLRQV
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
3RVLWLYHO\VORSHG3KLOOLSVFXUYH
  ³-XVWDVWKHQDWXUDOUDWHK\SRWKHVLVH[SODLQVDQHJDWLYHO\VORSHG
3KLOOLSVFXUYHRYHUVKRUWSHULRGVDVDWHPSRUDU\SKHQRPHQRQWKDWZLOOGLVDSSHDU
DVHFRQRPLFDJHQWVDGMXVWWKHLUH[SHFWDWLRQVWRUHDOLW\VRDSRVLWLYHO\VORSHG3KLOOLSVFXUYH
RYHUVRPHZKDWORQJHUSHULRGVPD\RFFXUDVDWUDQVLWLRQDO
SKHQRPHQRQWKDWZLOOGLVDSSHDUDVHFRQRPLFDJHQWVDGMXVWQRWRQO\WKHLU
H[SHFWDWLRQVEXWWKHLULQVWLWXWLRQDODQGSROLWLFDODUUDQJHPHQWVWRDQHZUHDOLW\´
)ULHGPDQ1REHOSUL]HOHFWXUH 
)ULHGPDQ LQ 1REHO 3UL]H OHFWXUHV RIIHUHG WKH SRVVLELOLW\ RI SRVLWLYHO\ VORSHG 3KLOOLSV
FXUYH$FFRUGLQJ WR )ULHGPDQ LQFUHDVLQJ YRODWLOLW\ DQG LQFUHDVLQJ JRYHUQPHQW LQWHUYHQWLRQ
ZLWKLQ WKH SULFLQJ V\VWHP DUH WKH PDMRU IDFWRUV WR LQFUHDVH WKH XQHPSOR\PHQW QRW KLJK
YRODWLOLW\RUKLJKLQWHUYHQWLRQ6RWKLVUHTXLUHVFRQWUDFWVWREHUHQHJRWLDWHGWRVKRUWHUOHQJWKV
7KLV LV ZK\ PRQHWDU\ SROLF\ LQIOXHQFHV WKH UHDO YDULDEOHV ,PSHUIHFW LQIRUPDWLRQ RQ WKH
ODERXU PDUNHW VHFRQG PRQHWDU\ SROLF\ GHDOV ZLWK QRPLQDO YDULDEOHV ZKLOH WKH UDWH RI
XQHPSOR\PHQWLVUHDOSKHQRPHQRQ
0RQH\DQGRXWSXW
,QWKHQH[WWDEOHZHVXPPDUL]HWKHWKUHHDOWHUQDWLYHYLHZVRIPRQHWDU\SROLF\5HDOEXVLQHVV
F\FOHPRGHO1HZFODVVLFDOPRGHODQG1HZ.H\QHVLDQPRGHO
6XPPDU\RI0RQHWDU\3ROLF\DQG2XWSXW7KUHH$OWHUQDWLYHV
,VFXUUHQW2XWSXW$IIHFWHGE\DQ«
$OWHUQDWLYH
8QH[SHFWHG
FKDQJHLQ
PRQH\VXSSO\"
([SHFWHGFKDQJH
LQPRQH\
VXSSO\"
,V$FWLYLVWSROLF\
GHVLUDEOH"
5HDO%XVLQHVVF\FOHPRGHO
1R 1R 1R
3ULFHVDUHSHUIHFWO\IOH[LEOHVRPRQHWDU\SROLF\FDQQRWDIIHFW
UHDOPRQH\EDODQFHVRURXWSXWLQWKHVKRUWUXQ
1HZFODVVLFDOPRGHO

<HV 1R 1R
2QO\H[SHFWHGFKDQJHVLQWKHPRQH\
VXSSO\DIIHFWRXWSXW
0RQHWDU\SROLF\
DIIHFWVRXWSXWDQGWKH
UHDOLQWHUHVWUDWHRQO\
E\IRROLQJ
KRXVHKROGVDQGILUPV
1HZ.H\QHVLDQPRGHO

<HV <HV 5DUHO\
%RWKXQH[SHFWHGDQGH[SHFWHG
FKDQJHVLQWKHPRQH\VXSSO\DIIHFW
RXWSXWDOWKRXJKHIIHFWVRI
XQH[SHFWHGFKDQJHVDUHJUHDWHU
)UHTXHQWFKDQJHVLQ
PRQHWDU\SROLF\FDQ
UHGXFHWKHFUHGLELOLW\
RIWKHPRQHWDU\
DXWKRULW\
ϴϬ

$ERXWWKHFUHGLELOLW\RIFHQWUDOEDQNVERWKPRGHOV1HZ&ODVVLFDODQG1HZ.H\QHVLDQ
6FKRRODUJXHGWKDWLVWKHLPSRUWDQWSUREOHPLQWKHHDUO\¶V&UHGLELOLW\LQVRPHUHVHDUFK
*HUDDWVLVPHDVXUHGDVORZSDVWLQIODWLRQRXWFRPHV0DFURHFRQRPLFSHUIRUPDQFH
EDVHGRQWKHYDULDELOLW\RILQIODWLRQDQGRXWSXWUHYHDOVWKDWFUHGLELOLW\DQGWRDOHVVHUGHJUHH
WUDQVSDUHQF\LPSURYHVPDFURHFRQRPLFSHUIRUPDQFH5HFHQWHYLGHQFHVXSSRUWVWKH1HZ
.H\QHVLDQYLHZ
(PSLULFDOLQYHVWLJDWLRQRIXQHPSOR\PHQWDQGLQIODWLRQWUDGHRII
2Q WKH QH[W JUDSKZHSUHVHQW WKHPRYHPHQW RI LQIODWLRQ DQG XQHPSOR\PHQW+HUHZHXVH
TXDUWHUO\GDWDIURPTXDUWHUWRTXDUWHU'DWDDUHFROOHFWHGIURP(FRQVWDWV70


6RXUFH,0),)6DQG(FRQ6WDWV70
2Q WKH JUDSK ZH FDQ VHH SHUVLVWHQW XQHPSOR\PHQW DQG PRGHUDWH ORZ LQIODWLRQ 7KH ORZ
LQIDWLRQ LV DVVRFLDWHG ZLWK WKH SULPDU\ JRDO RI 1DWLRQDO EDQN RI 5HSXEOLF RI 0DFHGRQLD
ZKLFK LV SULFH VWDELOLW\ 7KH SHUVLVWHQW XQHPSOR\PHQW LV EHFDXVH WKHUH DUH QR SRVWV
LQYROXQWDU\ XQHPSOR\PHQW RU GXH WR ODFN RI TXDOLILFDWLRQV QHFHVVDU\ WR EH HPSOR\HG
VWUXFWXUDO XQHPSOR\PHQW7KHPLVPDWFK EHWZHHQ WKH VNLOO UHTXLUHPHQWV RI QHZO\ FUHDWHG
MREVDQGHIIHFWLYH VNLOOVRZQHGE\ WKHZRUNHUVKDVEHFRPHD VXEVWDQWLDOSUREOHP6YHMQDU
 &RQVHTXHQWO\ WKH ODERU PDUNHWV LQ HDUO\ WUDQVLWLRQ EHFDPH OHVV G\QDPLF ZLWK D
 
ϱϯ*HUDDWV03HWUD&HQWUDOEDQNWUDQVSDUHQF\7KH(FRQRPLF-RXUQDO5R\DO(FRQRPLF6RFLHW\
ϱϰŚƚƚƉ͗ͬͬǁǁǁ͘ĞĐŽŶƐƚĂƚƐ͘ĐŽŵͬŝĨƐͬEŽƌ'^ĐͺDĂĐϮͺD͘Śƚŵ
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ϴϭ

UHODWLYHO\VWDJQDQWXQHPSOR\PHQWSRROOHDGLQJWRLQFUHDVHVLQXQHPSOR\PHQWDQGHVSHFLDOO\
ORQJWHUPXQHPSOR\PHQW &D]HVDQG1HVSRURYD1RZ LQ WKLVSDSHUZH WU\ WR WHVW WKH
DSSOLFDELOLW\IR1$,581RQ$FFHOHUDWLQJ,QIODWLRQ5DWHRI8QHPSOR\PHQWZKLFKUHIHUVWR
WKH OHYHORI  XQHPSOR\PHQWEHORZZKLFK LQIODWLRQ ULVHV)ULGPDQDQG3KHOSV DW WKH HQGRI
¶V HVWDEOLVKHG WKDW WKH 3KLOLSV FXUYH LV YHUWLFDO LQ WKH ORQJ UXQ DV D IHDWXUH RI WKH
:DOUDVLDQ ,Q WKHQH[W7DEOHDUHSUHVHQWHG WKH ,QIODWLRQDQG8QHPSOR\PHQW LQSHUFHQWDJHV
TXDUWHUO\GDWD
4XDUWHUV ,QIODWLRQ 8QHPSOR\PHQW ([SHFWHGLQIODWLRQ
7   
7   
7   
7   
7   
7   
7   
7   
7   
7   
7   
7   
7   
7   
7   
7   
7   
7   
7   
7   
7   
7   
7  QD 
7  QD 

6RXUFH,0),)6DQG(FRQ6WDWV70DQG1%50IRUWKHH[SHFWHGLQIODWLRQGDWD
2Q WKH QH[W JUDSK DUH SUHVHQWHG WKH PRYHPHQWV LQ WKH SHULRG  WR  RI DFWXDO
LQIODWLRQDQGH[SHFWHGSURMHFWHGLQIODWLRQE\WKH1DWLRQDOEDQNRI5HSXEOLFRI0DFHGRQLD

 
ϱϱ'DWDRQLQIODWLRQDUHGHULYHGIURP&3,LQGH[HVDQGFRQYHUWHGLQWRSHUFHQWDJHV
ϴϮ


 6RXUFH(FRQVWDWV70DQG1%50UHSRUWVRISURMHFWHGLQIODWLRQ

7KHFODVVLF3KLOLSVFXUYH
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 6WDQGDUGHUURUV 
:HFDQFRPSXWHWKHXQGHUO\LQJQDWXUDOUDWHRIXQHPSOR\PHQWDV

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)URPWKHUHVXOWVDERYHZHFDQREVHUYH WKDWHVWLPDWHGFRHIILFLHQWVKDYH WKHH[SHFWHGVLJQV
EXWWKH\DUHERWKKLJKO\VWDWLVWLFDOO\LQVLJQLILFDQW0RUHRYHUWKHFRHIILFLHQWRIGHWHUPLQDWLRQ
LV FORVH WR ]HURZKLFK LQGLFDWHV D ORZ H[SODQDWRU\ SRZHU RI WKH DSSOLHG OLQHDU UHJUHVVLRQ
PRGHO7KHUHIRUHZHDUJXHWKDW1$,58FRQFHSWLVIDUIURPEHLQJDSSOLFDEOHLQWKHFDVHRI
0DFHGRQLDQ ODERXUPDUNHW7KH1$,58FRQFHSWDSSOLHV IRUPDWXUHPDUNHWHFRQRPLHVQRW
IRUD\RXQJODERXUPDUNHWOLNHWKDWLQ0DFHGRQLDVHWXSMXVWDWWKHEHJLQQLQJVRI¶V$QG
PRVW RI WKH WUDQVLWLRQ FRXQWULHV LQFOXGLQJ0DFHGRQLD LQ WKH EHJLQQLQJ RI HVWDEOLVKLQJ WKH
ODERXU PDUNHW KDG H[SHULHQFHG KLJK LQIODWLRQ UDWHV ZKLFK FDQQRW EH H[SODLQHG E\ WKH
XQHPSOR\PHQW
WW 8  S
ϴϯ

0RVWRIWKH1$,58OLWHUDWXUHHPSKDVLVHVLWVLPSRUWDQFHDVDORQJUXQFRQFHSW+DKQ
%DOO%DOO DQG0DQNLZ ,Q WKH VKRUWUXQXQHPSOR\PHQWFDQGHYLDWH IURP WKH
1$,58EXWLQWKHORQJUXQLVDVVXPHGWRUHWXUQWRDXQLTXH1$,58

7KHVLPSOHDGDSWLYHH[SHFWDWLRQV3KLOOLSV&XUYH0RGLJOLDQL3DSDGHPRV
  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 6WGHUURUV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5 

1RWVXUSULVLQJO\WKHUHDSSHDUVWREHQRVWDWLVWLFDOO\VLJQLILFDQWUHODWLRQVKLSEHWZHHQLQIODWLRQ
DQG
8QHPSOR\PHQW±HYHQLQWKHFODVVLFDO3KLOLSVFXUYHDQGLQDGDSWLYHH[SHFWDWLRQV3KLOLSVFXUYH
E\0RGLJOLDQL3DSDGHPRV2U WKH)ULHGPDQ3KHOSV/XFDVH[SHFWDWLRQVDXJPHQWHG
RQHEHWZHHQWKHGLIIHUHQFHRIDFWXDODQGH[SHFWHGLQIODWLRQUDWHDQGWKHJDSEHWZHHQDFWXDO
DQGWKHQDWXUDOUDWHRIXQHPSOR\PHQWSUHVHQWHGLQWKHQH[WHTXDWLRQ

7KHVLPSOHH[SHFWDWLRQVDXJPHQWHG3KLOOLSV&XUYH)ULHGPDQ3KHOSV
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
$FFRUGLQJWR1HZ.H\QHVLDQWKHRULHVIOXFWXDWLRQVLQRXWSXWDQGHPSOR\PHQWULVHEHFDXVHRI
IOXFWXDWLRQVLQQRPLQDODJJUHJDWHGHPDQG%DOO0DQNLZ5RPHU
 
*UDSKLFDOGHSLFWLRQVRIWKHVHUHODWLRQVKLSVFDQEHVHHQLQ$SSHQGL[
ϴϰ


2XWSXWLVGHPDQGGHWHUPLQHGDFFRUGLQJWRD.H\QHVLDQYLHZSULFHVEHORZ:DOUDVLDQOHYHOV
UDLVHRXWSXWVDPHDVZKHQGHFUHDVHVLQGHPDQGGHFUHDVHRXWSXW
021(<$1'287387

1H[WZHFRQVLGHUZKHWKHUPRQH\LVQHXWUDOLQWKHVKRUWUXQ7KHPRVWREYLRXVWKLQJWRGRLV
WR UXQD UHJUHVVLRQRIFXUUHQWRXWSXWRQ WKHFXUUHQWPRQH\VXSSO\DOO LQ ORJGLIIHUHQFHVRU
JURZWKUDWHV
WWW PE\ H' ' ORJORJ 

7KLVLVRIWHQFDOOHG6W/RXLVHTXDWLRQEHFDXVHLWZDVXVHGE\WKH6W/RXLV)('HFRQRPLVWVLQ
¶V*UDSKLFDOUHSUHVHQWDWLRQLVGHSLFWHGLQWKHQH[WVFDWWHUZLWKILWWHGYDOXHVOLQH

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
67$7,21$5,7<2)7+(9$5,$%/(6
,QWKLVVHFWLRQZHGRDXQLWURRWWHVWLQJIRUWKHYDULDEOHHFRQRPLFJURZWK7KHUHVXOWRIWKH
$')$XJPHQWHG'LFNH\)XOOHUWHVWVWHVWLVSUHVHQWHGLQWKHQH[WWDEOH
7HVW
6WDWLVWLF

&ULWLFDO
9DOXH

&ULWLFDO
9DOXH

&ULWLFDO
9DOXH
=W    
0DF.LQQRQDSSUR[LPDWHSYDOXHIRU=W 
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
7KH QXOO K\SRWKHVLV LV WKDW WKH YDULDEOH FRQWDLQV D XQLW URRW DQG WKH DOWHUQDWLYH LV WKDW WKH
YDULDEOHZDVJHQHUDWHGE\DVWDWLRQDU\SURFHVV)URPWKHWDEOHZHFOHDUO\FDQUHMHFWWKHQXOO
RIXQLWURRWIRUWKHHFRQRPLFYDULDEOHDQGDFFHSWWKHDOWHUQDWLYHRIVWDWLRQDU\SURFHVV2QWKH
QH[WJUDSKVWDWLRQDULW\RIWKHHFRQRPLFJURZWKYDULDEOHLVEHLQJGHSLFWHG
 
ϱϳ)URPWKHDERYHWDEOHZHFDQFOHDUO\QRWHWKDWWKH0DF.LQQRQSYDOXHLVLIZHUHMHFWWKHQXOOK\SRWKHVLV
WKDWWKHWHVWHGVHULHVLVJHQHUDWHGE\QRQVWDWLRQDU\SURFHVV





2XWSXWJURZWK
     
0RQH\JURZWK
Q 506( 
2XWSXWJURZWK  0JURZWK 5  
ϴϲ


,QWKLVVHFWLRQZHGRDXQLWURRWWHVWLQJIRUWKHYDULDEOH0RQH\JURZWK7KHUHVXOWRIWKH$')
$XJPHQWHG'LFNH\)XOOHUWHVWVWHVWLVSUHVHQWHGLQWKHQH[WWDEOH
7HVW
6WDWLVWLF
&ULWLFDO
9DOXH

&ULWLFDO
9DOXH

&ULWLFDO
9DOXH
=W    
0DF.LQQRQDSSUR[LPDWHS 

2QWKHQH[WJUDSKVWDWLRQDULW\RIWKH0RQH\JURZWKYDULDEOHLVEHLQJGHSLFWHG

 
ϱϴ )URP WKH DERYH WDEOH ZH FDQ FOHDUO\ QRWH WKDW WKH 0DF .LQQRQ SYDOXH LV  LI ZH UHMHFW WKH QXOO
K\SRWKHVLVWKDWWKHWHVWHGVHULHVLVJHQHUDWHGE\QRQVWDWLRQDU\SURFHVV͘
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ϴϳ


ZH DVVXPH ^İW` LV D VHTXHQFH RI XQFRUUHODWHG UDQGRP YDULDEOHV KDYLQJ ]HUR PHDQ DQG
YDULDQFHıXQOHVVVWDWHGRWKHUZLVH$ZHDNO\VWDWLRQDU\WLPHVHULHVKDVDFRQVWDQWPHDQD
FRQVWDQW YDULDQFH DQG WKH FRYDULDQFH LV LQGHSHQGHQW RI WLPH 6WDWLRQDULW\ LV HVVHQWLDO IRU
VWDQGDUGHFRQRPHWULFWKHRU\:LWKRXWLWZHFDQQRWREWDLQFRQVLVWHQWHVWLPDWRUV$TXLFNZD\
RIWHOOLQJLIDSURFHVVLVVWDWLRQDU\LVWRSORWWKHVHULHVDJDLQVWWLPH,IWKHJUDSKFURVVHVWKH
PHDQRIWKHVDPSOHPDQ\WLPHVFKDQFHVDUHWKDWWKHYDULDEOHLVVWDWLRQDU\RWKHUZLVHWKDWLV
DQLQGLFDWLRQRISHUVLVWHQWWUHQGVDZD\IURPWKHPHDQRIWKHVHULHV
9$502'(/
9HFWRUDXWRUHJUHVVLRQ9$5PRGHOLVSRVVLEOHWRGHDOZLWKG\QDPLFUHODWLRQVKLSVEHWZHHQ
PDFURHFRQRPLFYDULDEOHVZKHUHFDXVDOLW\PD\EHPXWXDO$FFRUGLQJWR6LPVLIWKHUHLVWUXH
VLPXOWDQHLW\ DPRQJ D VHW RIYDULDEOHV WKHUH VKRXOGQRWEH DQ\ DSULRUL GLVWLQFWLRQEHWZHHQ
HQGRJHQRXV DQG H[RJHQRXV YDULDEOHV ,W LV LQ WKLV VSLULW WKDW 6LPV GHYHORSHG KLV 9$5
PRGHO1RZZHZLOOHVWLPDWHWZRHTXDWLRQV
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+HUHX¶VDUHLPSXOVHVRULQQRYDWLRQVRUVKRFNVLQWKH9$5ODQJXDJH

 
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9(&725$8725(*5(66,21(67,0$7,21%$6('21/$*6
,QWKHQH[W7DEOHLWLVSUHVHQWHG9$5HVWLPDWLRQRIWKHDERYHHTXDWLRQV
'(3(1'(179$5,$%/(
*URZWKRI*'3
9DULDEOH FRHIILFLHQW 6WDQGDUGHUURUV =YDOXH
3UREDELOLW\
RIW\SH,
HUURU
*URZWKRI*'3    
*URZWKRI*'3    
0JURZWK    
0JURZWK    
&RQVWDQW    
'(3(1'(179$5,$%/(
0RQH\JURZWK0JURZWK
9DULDEOH FRHIILFLHQW 6WDQGDUGHUURUV =YDOXH
3UREDELOLW\
RIW\SH,
HUURU
*URZWKRI*'3    
*URZWKRI*'3    
0JURZWK    
0JURZWK    
&RQVWDQW    
%HORZDUHJLYHQWKHJHQHUDOVWDWLVWLFVIRUWKHWZRHTXDWLRQV
 
ϲϬ:HFDQHVWLPDWHWKHWZRHTXDWLRQVE\685(PHWKRGDOVR
6DPSOH±

1RRIREV 
/RJOLNHOLKRRG 

$NDLNHLQIRFULWHULD$,& 

)3( 

+DQDQQ4XLQLQIRFULWHULD
+4,& 
'HW6LJPDBPO 

6FKZDU]%D\HVFULWHULD
6%,& 
(TXDWLRQ

506(5RRW
PHDQVTXDUHG
HUURU
5VTXDUHGRI
WKHUHJUHVVLRQ
*'3JURZWK
  
0RQH\JURZWK
  
ϴϵ

)URP WKH DERYH UHVXOWV ZH FDQ VHH WKDW 0RQH\ JURZWK LQIOXHQFHV SRVLWLYH RQ HFRQRPLF
JURZWK RQ  ODJ EXW QHJDWLYHO\ RQ  ODJV ZKLOH *'3 JURZWK LQIOXHQFHV QHJDWLYHO\ DQG
VWDWLVWLFDOO\ VLJQLILFDQW DW WZR ODJV:KLOH LQ WKH DXWRUHJUHVVLRQV JURZWK RI *'3 RQ  ODJ
QHJDWLYHO\LQIOXHQFHVFXUUHQW*'3JURZWKDQGPRQHWDU\JURZWKLQIOXHQFHVLWVFXUUHQWYDOXH
QHJDWLYHO\DWPLQXVODJV
*UDQJHUFDXVDOLW\WHVW

1H[WSURFHGXUHLVWRWHVWWKHFDXVDOLW\WRVHHZKHWKHU*'3JURZWKLQIOXHQFHVPRQH\JURZWK
RULVLWRSSRVLWHWKDWPRQH\JURZWKLQIOXHQFHV*'3JURZWKRUWKHWZRYDULDEOHVLQIOXHQFH
HDFKRWKHU
$FFRUGLQJ WR *XMDUDW\ 5:+DIHU XVHG WKH *UDQJHU WHVW WR ILQG RXW WKH FDXVDOLW\
EHWZHHQ*'3DQGPRQH\VXSSO\0+HXVHGWKHJURZWKUDWHVRIWKHYDULDEOHVDQGZHDOVR
XVHWKHJURZWKUDWHVRIWKHWZRYDULDEOHV
*UDQJHU FDXVDOLW\ WHVWV  RU PRUH FRUUHFWO\ SHUKDSV *UDQJHU QRQFDXVDOLW\ WHVWV  DUH
VWDWLVWLFDO WHVWV RI FDXVDOLW\ LQ WKH VHQVH RI GHWHUPLQLQJ ZKHWKHU ODJJHG REVHUYDWLRQV RI
DQRWKHU YDULDEOH KDYH LQFUHPHQWDO IRUHFDVWLQJ SRZHU ZKHQ DGGHG WR D XQLYDULDWH
DXWRUHJUHVVLYHUHSUHVHQWDWLRQRIDYDULDEOH7KHWHVWLWVHOILVMXVWDQ)WHVWRUDVDERYHDFKL
VTXDUHGWHVWRIWKHMRLQWVLJQLILFDQFHRIWKHRWKHUYDULDEOHVLQDUHJUHVVLRQWKDWLQFOXGHVODJV
RIWKHGHSHQGHQWYDULDEOH,QWKHQH[WWDEOHZHSUHVHQW*UDQJHUFDXVDOLW\:DOGWHVWUHVXOWV
)LUVW HVWLPDWHG HTXDWLRQ H[FOXGHV0RQH\ JURZWK QXOO K\SRWKHVLV KHUH LV WKDW RQO\ ODJJHG
YDOXHV RI *'3 JURZWK LQIOXHQFH WKH*'3 JURZWK DQG0 JURZWK GRHV QRW LQIOXHQFH WKH
*'3JURZWK
*UDQJHUFDXVDOLW\:DOGWHVW
1XOOK\SRWKHVLVLVWKDWH[FOXGHGYDULDEOHGRHVQRW*UDQJHUFDXVHWKHYDULDEOHLQWKHHTXDWLRQ
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



(TXDWLRQ ([FOXGHG F 
'HJUHHV
RI
IUHHGRP
3YDOXHRI
F WHVW
*'3JURZWK
0RQH\
JURZWK

  
0RQH\
JURZWK

*'3JURZWK   
ϵϬ

)URPWKHDERYHUHVXOWVZHUHMHFW WKHQXOOK\SRWKHVLV WKDWPRQH\JURZWKGRHVQRW LQIOXHQFH
WKH *'3 JURZWK DW  OHYHO RI VLJQLILFDQFH ZKLOH ZH FDQ¶W UHMHFW DW  DQG 
FRQYHQWLRQDOOHYHOVRIVLJQLILFDQFH:KLOHLQWKHVHFRQGHTXDWLRQZKHUHWKHQXOOK\SRWKHVLVLV
WKDW0RQH\JURZWK LV VXSSRVHGO\ LQIOXHQFHGRQO\E\ LWVRZQ ODJJHGYDOXHVDQGQRWE\ WKH
*'3JURZWKYDULDEOHZHUHMHFWWKHQXOODWDQGOHYHOVRIFRQYHQWLRQDOVLJQLILFDQFH
DQGQRWRQ
6RLQDZD\WKHFDXVDOLW\UXQVLQERWKGLUHFWLRQVIURP*'3JURZWK 0 JURZWK DQG
IURP0JURZWK*'3JURZWK%XWWKLVWHVWKDVVRPHGUDZEDFNVIRUZKLFKWKHOLWHUDWXUH
PXVWEHFRQVXOWHG
67/28,6(48$7,21
6W/RXLVHTXDWLRQVKRZWKDWDOORIWKH*'3UHVSRQVHWRFKDQJHLQPRQH\RFFXUVLQDERXWD
\HDU

*'3JURZWK &RHIILFLHQW
5REXVW
VWDQGDUG
HUURUV
W SYDOXH
0JURZWK    
0JURZWK    
0JURZWK    
0JURZWK    
W    
BFRQV    


,QRXUHTXDWLRQFRQWUDU\WRWUDGLWLRQDO6W/RXLVHTXDWLRQRQO\WKHVLJQLVGLIIHUHQWLQVWHDG
RIDQGLWLVH[SHFWHGO\WKDWWKHFKDQJHVLQPRQH\JURZWKLQIOXHQFHWKH*'3JURZWKLQRQH
\HDU
 
ϲϭ͞7KHUHODWLRQVKLSEHWZHHQWKHJURZWKRIWKHHFRQRP\DQGWKHJURZWKRIWKHPRQH\VXSSO\LVMXVWQRORQJHU
WKHUH´/\OH(*UDPOH\IRUPHUJRYHUQRURIWKH)HGHUDO5HVHUYHERDUG͕.DQVDV&LW\
ϵϭ

,IZHDGGWKHFRHIILFLHQWVRQWKHODJJHG0YDOXHVZHJHW 
0HDQLQJ WKDW LI WKHPRQHWDU\ DJJUHJDWH0 LQFUHDVHV DERXW  *'3ZLOO ORZHU RQ
DYHUDJHDERXW
$FFRUGLQJ WR5RPHU  WKH UHODWLRQVKLS EHWZHHQPRQH\ DQG RXWSXW LV QHJDWLYH
DQGLWZLOOORZHUWKHRXWSXWEHFDXVHWKHSRVLWLYHPRQHWDU\VKRFNZLOOLQFUHDVHWKHGHPDQG
IRUPRQH\EXWLWZLOOLQFUHDVHGWKHPRQH\VWRFNDQGLQWHUHVWUDWHVZKLFKZLOOOHDGWRRXWSXW
UHGXFWLRQ:HWHVWWKHVWDWLRQDULW\RIWKHVDLQW/RXLVHTXDWLRQ:HVDYHWKHUHVLGXDOVIURPWKH
HTXDWLRQDQGWKHQZHSHUIRUP8QLWURRWWHVWRQWKHP
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&ULWLFDO
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
7KHWZRVHULHVGRQRWFRQWDLQXQLWURRWDQGDUHFRLQWHJUDWHG
&RLQWHJUDWLRQ UHIHUV WR WKH IDFW WKDW WZRRUPRUH VHULHV VKDUH DQ VWRFKDVWLF WUHQG 6WRFN	
:DWVRQ(QJOHDQG*UDQJHUVXJJHVWHGDWZRVWHSSURFHVVWRWHVWIRUFRLQWHJUDWLRQDQ
2/6UHJUHVVLRQDQGDXQLWURRWWHVWWKH(*$')WHVW
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
&21&/86,21
)URPWKHHPSLULFDOSDUWZHFDQVHHWKDWWKH1$,58FRQFHSWLVIDUIURPEHLQJDSSOLFDEOHLQ
WKH FDVH RI 0DFHGRQLDQ ODERXU PDUNHW 7KH FDXVDOLW\ UXQV LQ ERWK GLUHFWLRQV IURP *'3
JURZWKWR0JURZWKDQGIURP0JURZWKWR*'3JURZWKEXWWKLVWHVWKDVVRPHGUDZEDFNV
IRU ZKLFK WKH OLWHUDWXUH PXVW EH FRQVXOWHG $QG WKH PRQH\ JURZWK DQG *'3 JURZWK DUH
FRLQWHJUDWHGWLPHVVHULHVWKH\VKDUHDVWRFKDVWLFWUHQG
7KHUHDUHPDQ\H[SODQDWLRQVZK\1$,58FRQFHSWLVQRWDSSOLFDEOHLQWKHHFRQRP\VXFKDV
0DFHGRQLDQ,IZHJREDFNDQGVHHVRPHLPSRUWDQWHPSLULFDOLQYHVWLJDWLRQVLQWKLVILHOGZH
FDQFRQFOXGHWKDWWKHZHOONQRZQWUDGHRIIEHWZHHQXQHPSOR\PHQWDQGLQIODWLRQZRUNVRQO\
XQGHU VRPH VSHFLILF FRQGLWLRQV 2QH RI H[SODQDWLRQ LV WKDW UHODWLRQVKLS EHWZHHQ
XQHPSOR\PHQW DQG LQIODWLRQ LV DSSOLFDEOH RQO\ LQ ODUJH HFRQRP\ WKDW LV EDVHG RQ ZHOO
HVWDEOLVKHGPDUNHWHFRQRP\XQGHUSLQQLQJVHVSHFLDOO\LQODERUDQGFDSLWDOPDUNHWLQWKHORQJ
WLPHVHULHV0DFHGRQLDQDVDSRVWWUDQVLWLRQHFRQRP\LVQRWDSDUWRIWKDWJURXSRIFRXQWULHV
,Q WKDW FRQWH[W WKH0DFHGRQLDQ FHQWUDO EDQN LV QRW DEOH WRPRGHUDWH WKH OHYHO RI LQIODWLRQ
FRPSHUHWRXQHPSOR\PHQWDVWKDWFDQGRHV)HG
6RPHHPSLULFDOLQYHVWLJDWLRQVRI6W/RXLVHTXDWLRQVKRZSRVLWLYHDQGVWDWLVWLFDOO\VLJQLILFDQW
FRUUHODWLRQ EHWZHHQPRQH\ VXSSO\ DQG HFRQRPLF JURZWK 7KH UHVXOW WKDWZH REWDLQ LQ RXU
UHJUHVVLRQLVTXLWHGLIIHUHQW1DPHO\ZKHQWKHPRQH\VXSSO\LQFUHDVHVWKDWOHDGVWRGHFUHDVH
LQ WKH HFRQRP\ JURZWK WKH H[FHSWLRQ IURP WKLV LV WKH HIIHFW RI PRQH\ VXSSO\ JURZWK WR
RXWSXW DW WKUHH TXDUWHUV ODJ ZKLFK LV SRVLWLYH ,Q WKLV GLUHFWLRQ ZH FDQ FRQFOXGH WKDW WKH
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VWDQGDUGGHYLDWLRQVDQGPLQLPXPVDQGPD[LPXPV7KHGHVFULSWLYHVWDWLVWLFVRIRXUPRGHO
IRUWHQFRXQWULHVLVJLYHQEHORZLQD7DEOH
7DEOH'HVFULSWLYHVWDWLVWLFVRIWKHPRGHO
9DULDEOH 2EV 0HDQ 6WGGHYLDWLRQ 0LQ 0D[
OJGSJUR     
OSRSJUR     

)RUWKHWDEOHRIWKHGHVFULSWLYHVWDWLVWLFVRIWKHPRGHOZHFDQVHHWKDWWKHPHDQRIORJRI
SRSXODWLRQJURZWKLVWKRXVDQGVPLQLPXPLVWKRXVDQGVZKLOHWKH
PD[LPXPRIWKLVYDULDEOHLVPLOOLRQDQGWKRXVDQGVDQG9LVXDOO\IURP
WKHQH[WJUDSKZHFDQVHHWKDWOJGSJURDQGOSRSJURDUHSRVLWLYHO\FRUUHODWHG2QWKLVSORWZH
XVHDFURQ\PVIRUWKHFRXQWULHV$OEDQLD$%RVQLDDQG+HU]HJRYLQD%%XOJDULD%*
&URDWLD&*UHHFH*0DFHGRQLD05RPDQLD56HUELD66ORYHQLD697XUNH\7
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OSRSJUR
OJGSJUR )LWWHGYDOXHV


ϭϬϳ

)URP WKH JUDSKZH FDQ VHH WKDW VXEVWDQWLDO SDUW RI WKH REVHUYDWLRQV LV EHORZ WKH WUHQG LQ
ORJDULWKPRIWKH*'3SHUFDSLWDJURZWKDQG7XUNH\KDVKLJKHVWSRSXODWLRQJURZWKIURPWKH
VDPSOH FRXQWULHV ZKLOH 0DFHGRQLD VRPH RI WKH ORZHVW DQG &URDWLD DQG 7XUNH\ KDYH
H[SHULHQFHG QHJDWLYH *'3 JURZWK UDWHV:KHQ ZH WU\ WR LQYHVWLJDWH KHWHURJHQHLW\ DFURVV
FRXQWULHVRUHQWLWLHVZHGRVRE\FUHDWLQJVFDWWHUWZRZD\IRUSRSXODWLRQJURZWKDQGFRXQWU\
7KHUHVXOWLQJVFDWWHUIURPRXUGDWD,JLYHQRQWKHQH[WSDJH7KHUHFRXQWULHVDUHQXPEHUHG
$OEDQLD %RVQLD DQG+HU]HJRYLQD %XOJDULD&URDWLD *UHHFH0DFHGRQLD
5RPDQLD6HUELD6ORYHQLD7XUNH\

6FDWWHU)L[HGHIIHFWV+HWHURJHQHLW\DFURVVFRXQWULHVRUHQWLWLHV

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         
FWU\
OSRSJUR OSRSJURBPHDQ 
2QWKHVFDWWHULVSUHVHQWHGORJDULWKPRISRSXODWLRQJURZWKPHDQIRUWKHFRXQWULHV7XUNH\
KDVKLJKHVWSRSXODWLRQJURZWKZKLOH0DFHGRQLDORZHVWLQWKHUHJLRQWRJHWKHUZLWK6ORYHQLD
WKDWKDVOLWWOHKLJKHUJURZWKRISRSXODWLRQ/RJRISRSXODWLRQJURZWKDFURVV%DONDQFRXQWULHV
VLJLYHQLQWKHIROORZLQJWDEOHRIJUDSKV
7DEOHRIJUDSKV
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   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$OEDQLD %RVQLDDQG+HU]HJRYLQD %XOJDULD &URDWLD
*UHHFH 0DFHGRQLD 5RPDQLD 6HUELD
6ORYHQLD 7XUNH\
OSR
SJ
UR
\HDU
*UDSKVE\FWU\

ϭϬϴ


:HFDQFUHDWHD7DEOHRIJUDSKVHYHQIRUORJRI*'3SHUFDSLWDJURZWK7DEOHRIJUDSKV
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        
$OEDQLD %RVQLDDQG+HU]HJRYLQD %XOJDULD &URDWLD
*UHHFH 0DFHGRQLD 5RPDQLD 6HUELD
6ORYHQLD 7XUNH\
OJG
SJ
UR
\HDU
*UDSKVE\FWU\


)URPWKHVFDWWHUZHFDQVHHWKDWFRXQWULHVOLNH&URDWLD%XOJDULD7XUNH\5RPDQLDKDYH
VXIIHUHGIURPWKHHFRQRPLFDQGILQDQFLDOFULVLVFLUFDZLWKDVKDUSGHFOLQHLQWKH
ORJRIJURZWKRI*'3YDULDEOH
/HDVWVTXDUHVGXPP\YDULDEOHPRGHO/6'9


7KHUHDUHVHYHUDOVWUDWHJLHVIRUHVWLPDWLQJIL[HGHIIHFWPRGHOV7KHOHDVWVTXDUHVGXPP\
YDULDEOHPRGHO/6'9XVHVGXPP\YDULDEOHVZKHUHDVWKHZLWKLQHIIHFWGRHVQRW7KHVH
VWUDWHJLHVSURGXFHWKHLGHQWLFDOVORSHVRIQRQGXPP\LQGHSHQGHQWYDULDEOHV7KHEHWZHHQ
HIIHFWPRGHODOVRGRHVQRWXVHGXPPLHVEXWSURGXFHVGLIIHUHQWSDUDPHWHUHVWLPDWHV7KHUH
DUHSURVDQGFRQVRIWKHVHVWUDWHJLHV7KHVHDUHSUHVHQWHGLQWKHIROORZLQJWDEOH


ϭϬϵ

7DEOH3URVDQGFRQVRIGLIIHUHQWZD\VRIHVWLPDWLQJIL[HGHIIHFWVPRGHO
 /6'9 :LWKLQHIIHFW %HWZHHQHIIHFW
)XQFWLRQDOIRUP LLLL ;L\ HED   LQLWLQLWLQLW [[\\ HH    LLQLQ [\ HD  
'XPP\ <HV 1R 1R
'XPP\FRHIILFLHQW 3UHVHQWHG 1HHGWREHFRPSXWHG 1$
7UDQVIRUPDWLRQ 1R 'HYLDWLRQIURPWKHJURXSPHDQV *URXSPHDQV
,QWHUFHSW <HV 1R 1R
5 &RUUHFW ,QFRUUHFW 
66( &RUUHFW &RUUHFW 
06( &RUUHFW 6PDOOHU 
6WDQGDUGHUURURIȕ &RUUHFW ,QFRUUHFWVPDOOHU 
')HUURU Q7QN Q7QN/DUJHU Q.
2EVHUYDWLRQV Q7 Q7 Q

7HVWLQJIRUJURXSHIIHFWV
7KHQXOOK\SRWKHVLVLVWKDWDOOGXPP\SDUDPHWHUVH[FHSWRQHDUH]HUR
      Q+ PP 
7KLVK\SRWKHVLVLVWHVWHGE\WKH)WHVW*UHHQHZKLFKLVEDVHGRQORVVRIJRRGQHVV
RIILW7KHUREXVWPRGHOLQWKHIROORZLQJIRUPXODLV/6'9DQGWKHHIILFLHQWPRGHOLVWKH
SRROHGUHJUHVVLRQ


 
ϳϮ6RXUFH,QGLDQD8QLYHUVLW\6WDWK0DWKFHQWHU
*UHHQH+:(FRQRPHWULF$QDO\VLV3UHQWLFH+DOO
     

.QQ75
Q55.QQ7Q)
/6'9
3RROHG/6'9

 
ϭϭϬ


+HUH7 WRWDOQXPEHURIWHPSRUDOREVHUYDWLRQVQ WKHQXPEHURIJURXSVDQGN QXPEHURI
UHJUHVVRUVLQWKHPRGHO,IZHILQGVLJQLILFDQWLPSURYHPHQWVLQWKH5WKHQZHKDYH
VWDWLVWLFDOO\VLJQLILFDQWJURXSHIIHFWV
,Q*UHHQHWKLVPRGHOLQPDWUL[QRWDWLRQLVSUHVHQWHGDV
 > @ H»¼
º«¬
ª D
EGGG[\ Q 
:LWKDVVHPEOLQJDOOQ7URZVJLYHV
 HDE  ';\ 

7DEOH2/6UHJUHVVLRQDQG2/6ZLWKGXPPLHV$SSHQGL[

'HSHQGHQW
YDULDEOHOJGSJUR
/RJDULWKPRI
JURZWKRI
*'3SHU
FDSLWD333
2UGLQDU\OHDVW
VTXDUHV
2UGLQDU\OHDVW
VTXDUHVZLWK
GXPPLHV
YDULDEOHV  2/6 2/6BGXP
OSRSJUR
/RJRIJURZWK
UDWHRI
SRSXODWLRQ
 
B,FRXQWU\B %RVQLDDQG+HU]HJRYLQD
 
B,FRXQWU\B %XOJDULD  
B,FRXQWU\B &URDWLD  
B,FRXQWU\B *UHHFH  
B,FRXQWU\B 0DFHGRQLD  
B,FRXQWU\B 5RPDQLD  
B,FRXQWU\B 6HUELD  
 
ϳϰ^ĞĞƉƉĞŶĚŝǆϮ
ϭϭϭ

B,FRXQWU\B 6ORYHQLD  
B,FRXQWU\B 7XUNH\  
BFRQV &RQVWDQW 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
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 
)VWDWLVWLFV

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OHJHQG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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
7KLV 2/6 PRGHO VKRZV WKDW RQ DYHUDJH LQ WKHVH  %DONDQ FRXQWULHV LI WKH SRSXODWLRQ
LQFUHDVHV E\  *'3 LQ WKHVH  FRXQWULHV ZLOO ULVH E\  SHUFHQW 7KLV FRHIILFLHQW LV
VLJQLILFDQW DW OHYHORI VLJQLILFDQFH'XPP\YDULDEOHV WDNHYDOXHV IURP>@]HUR LI WKH
FRXQWU\LVQRWLQFOXGHGLQWKHUHJUHVVLRQDQGLIWKHFRXQWU\LVLQWKHUHJUHVVLRQ'XPPLHV
IRU &URDWLD 0DFHGRQLD DQG 6ORYHQLD DUH VLJQLILFDQW DW   DQG  OHYHOV RI
VLJQLILFDQFH 6R IRU LQVWDQFH FRHIILFLHQW RQ 0DFHGRQLD LV KLJKHVW VLJQLILFDQW FRHIILFLHQW
PHDQLQJ LI ZH FRQWURO IRU 0DFHGRQLD ZH ZLOO RQ DYHUDJH ILQG PRUH SRVLWLYH DVVRFLDWLRQ
EHWZHHQJURZWKRI*'3DQGSRSXODWLRQJURZWK
,IZHLQFOXGH&URDWLDDQG6ORYHQLDLQWKHUHJUHVVLRQJURZWKRISRSXODWLRQZRXOGKDYHEHHQ
JURZWKGHWULPHQWDO ,I6HUELDZDV LQ WKH UHJUHVVLRQZHZRXOGKDYHRQDYHUDJH IRXQGPRUH
SRVLWLYH DVVRFLDWLRQ EHWZHHQ JURZWK RI *'3 DQG SRSXODWLRQ JURZWK EXW W\SLFDOO\ LI ZH
FRQWUROIRU6HUELDLQWKHUHJUHVVLRQWVWDWLVWLFVZLOOUHSRUWORZHU
)VWDWLVWLFV LV VLJQLILFDQW DW DOO OHYHOV RI FRQYHQWLRQDO VLJQLILFDQFH WKLVPHDQV WKDWZH FDQ
UHMHFW+MRLQWO\LQVLJQLILFDQWGXPP\YDULDEOHVLQIDYRURIWKHDOWHUQDWLYHMRLQWO\VLJQLILFDQW
GXPP\YDULDEOHV%\DGGLQJWKHGXPP\IRUHDFKFRXQWU\ZHDUHHVWLPDWLQJWKHSXUHHIIHFWRI
OSRSJURE\FRQWUROOLQJIRUWKHXQREVHUYHGKHWHURJHQHLW\



ϭϭϮ

)L[HGHIIHFWVPRGHO
³«7KHIL[HGHIIHFWVPRGHOFRQWUROVIRUDOOWLPHLQYDULDQWGLIIHUHQFHVEHWZHHQWKH
LQGLYLGXDOVVRWKHHVWLPDWHGFRHIILFLHQWVRIWKHIL[HGHIIHFWVPRGHOVFDQQRWEH
ELDVHGEHFDXVHRIRPLWWHGWLPHLQYDULDQWFKDUDFWHULVWLFV«>OLNHFXOWXUHUHOLJLRQ
JHQGHUUDFHHWF@´

7RVHHLIWLPHIL[HGHIIHFWVDUHQHHGHGZKHQUXQQLQJIL[HGHIIHFWPRGHOZHZLOOXVHDMRLQW
WHVWWRVHHLIWKHGXPPLHVIRUDOO\HDUVDUHHTXDOWR]HUR

7KHOLQHDUUHJUHVVLRQPRGHOZLWKIL[HGHIIHFWVLV

\LW Ec[LWDLGWHLWW 7LL 1
(>HLW_[L[L[L7L@  
9DU>HLW_[L[L[L7L@ V

:H KDYH DVVXPHG WKH VWULFWO\ H[RJHQRXV UHJUHVVRUV FDVH LQ WKH FRQGLWLRQDOPRPHQWV >VHH
:RROULGJH@:HKDYHQRWDVVXPHGHTXDOVL]HGJURXSVLQWKHSDQHO7KHYHFWRUELVD
VHW RI SDUDPHWHUV RI SULPDU\ LQWHUHVW DL LV WKH JURXS VSHFLILF KHWHURJHQHLW\  :H KDYH
LQFOXGHGWLPHVSHFLILFHIIHFWVEXWWKH\DUHRQO\WDQJHQWLDOLQZKDWIROORZV6LQFHWKHQXPEHU
RISHULRGVLVXVXDOO\IDLUO\VPDOOWKHVHFDQXVXDOO\EHDFFRPPRGDWHGVLPSO\E\DGGLQJDVHW
RIWLPHVSHFLILFGXPP\YDULDEOHVWRWKHPRGHO2XULQWHUHVWKHUHLVLQWKHFDVHLQZKLFK1LV
WRR ODUJH WRGR OLNHZLVHIRU WKHJURXSHIIHFWV )RUH[DPSOH LQDQDO\]LQJFHQVXVEDVHGGDWD
VHWV1PLJKWQXPEHULQWKHWHQVRIWKRXVDQGV7KHDQDO\VLVRIWZRZD\PRGHOVERWKIL[HG
DQGUDQGRPHIIHFWVKDVEHHQZHOOZRUNHGRXWLQWKHOLQHDUFDVH>6HHHJ%DOWDJLDQG
%DOWDJL HW DO @ $ IXOO H[WHQVLRQ WR WKH QRQOLQHDUPRGHOV FRQVLGHUHG LQ WKLV SDSHU
 
ϳϱ*UHHQH:(VWLPDWLQJ(FRQRPHWULF0RGHOVZLWK)L[HG(IIHFWV'HSDUWPHQWRI(FRQRPLFV6WHUQ
6FKRRORI%XVLQHVV1HZ<RUN8QLYHUVLW\



ϭϭϯ

UHPDLQVIRUIXUWKHUUHVHDUFK7KHSDUDPHWHUVRIWKHOLQHDUPRGHOZLWKIL[HGLQGLYLGXDOHIIHFWV
FDQEHHVWLPDWHGE\WKH
OHDVWVTXDUHVGXPP\YDULDEOH
/6'9RU
ZLWKLQJURXSV
HVWLPDWRU
ZKLFKZHGHQRWHE/6'9 7KLVLVFRPSXWHGE\OHDVWVTXDUHVUHJUHVVLRQRI\LW \LW L\ RQ
WKHVDPHWUDQVIRUPDWLRQRI[LWZKHUHWKHDYHUDJHVDUHJURXSVSHFLILFPHDQV7KHLQGLYLGXDO
VSHFLILF GXPP\ YDULDEOH FRHIILFLHQWV FDQ EH HVWLPDWHG XVLQJ JURXS VSHFLILF DYHUDJHV RI
UHVLGXDOV  >6HH HJ *UHHQH  &KDSWHU @  7KH VORSH SDUDPHWHUV FDQ DOVR EH
HVWLPDWHG XVLQJ VLPSOH ILUVW GLIIHUHQFHV  8QGHU WKH DVVXPSWLRQV E/6'9 LV D FRQVLVWHQW
HVWLPDWRURIE +RZHYHU WKH LQGLYLGXDOHIIHFWVDL DUH HDFKHVWLPDWHGZLWK WKH7LJURXS
VSHFLILF REVHUYDWLRQV  6LQFH 7L PLJKW EH VPDOO DQG LV PRUHRYHU IL[HG WKH HVWLPDWRU
DL/6'9LVLQFRQVLVWHQW%XWWKHLQFRQVLVWHQF\RIDL/6'9LVQRWWUDQVPLWWHGWRE/6'9EHFDXVH
L\ LVDVXIILFLHQWVWDWLVWLF7KH/6'9HVWLPDWRUE/6'9LVQRWDIXQFWLRQRIDL/6'97KHUHDUHD
IHZQRQOLQHDUPRGHOVLQZKLFKDOLNHUHVXOWDSSHDUV
:HZLOOGHILQHDQRQOLQHDUPRGHOE\WKHGHQVLW\IRUDQREVHUYHGUDQGRPYDULDEOH\LW

I\LW_[L[L[L7L J\LWEc[LWDLT

ZKHUH T LV D YHFWRU RI DQFLOODU\ SDUDPHWHUV VXFK DV D VFDOH SDUDPHWHU DQ RYHUGLVSHUVLRQ
SDUDPHWHULQWKH3RLVVRQPRGHORUWKHWKUHVKROGSDUDPHWHUVLQDQRUGHUHGSURELWPRGHO:H
KDYHQDUURZHGRXUIRFXVWROLQHDULQGH[IXQFWLRQPRGHOV)RUWKHSUHVHQWZHDOVRUXOHRXW
G\QDPLF HIIHFWV \LW GRHV QRW DSSHDU RQ WKH ULJKW KDQG VLGH RI WKH HTXDWLRQ  >6HH HJ
$UHOODQR DQG %RQG  $UHOODQR DQG %RYHU  $KQ DQG 6FKPLGW  2UPH
+HFNPDQDQG0D&XUG\@+RZHYHULWGRHVDSSHDUWKDWH[WHQVLRQRIWKHIL[HG
HIIHFWVPRGHOWRG\QDPLFPRGHOVPD\ZHOOEHSUDFWLFDO7KLVDQGPXOWLSOHHTXDWLRQPRGHOV
VXFKDV9$5
VDUHOHIWIRUODWHUH[WHQVLRQV>6HH+ROW](DNLQDQG+ROW](DNLQ1HZH\
DQG5RVHQ@/DVWO\QRWHWKDWRQO\WKHFXUUHQWGDWDDSSHDUGLUHFWO\LQWKHGHQVLW\
IRUWKHFXUUHQW\LW:HZLOODOVREHOLPLWLQJDWWHQWLRQWRSDUDPHWULFDSSURDFKHV WRPRGHOLQJ
7KHGHQVLW\LVDVVXPHGWREHIXOO\GHILQHG

ϭϭϰ

0DQ\RIWKHPRGHOVZHKDYHVWXGLHGLQYROYHDQDQFLOODU\SDUDPHWHUYHFWRUT1RJHQHUDOLW\
LVJDLQHGE\WUHDWLQJTVHSDUDWHO\IURPEVRDWWKLVSRLQWZHZLOOVLPSO\JURXSWKHPLQWKH
VLQJOHSDUDPHWHUYHFWRUJ >EcTc@c'HQRWHWKHJUDGLHQWRIWKHORJOLNHOLKRRGE\
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(VWLPDWLQJWKH)L[HG(IIHFWV0RGHO


:HFRXOGMXVWLQFOXGHGXPP\YDULDEOHVIRUDOOEXWRQHRIWKHXQLWV7KLV³VZHHSVRXWWKHXQLW
HIIHFWV´EHFDXVHZKHQ\RXPHDQGHYLDWHYDULDEOHV\RXQRORQJHUQHHGWRLQFOXGHDQLQWHUFHSW
WHUP6RWKHPRGHOUHJUHVVHV\LW±PHDQ\LRQ[LW±PHDQ[L7KLVLVRIWHQFDOOHGWKLV
³ZLWKLQ´HVWLPDWRUEHFDXVHLWORRNVDWKRZFKDQJHVLQWKHH[SODQDWRU\YDULDEOHVFDXVH\WR
YDU\DURXQGDPHDQZLWKLQWKHXQLW

ϭϭϱ

5DQGRP(IIHFWVPRGHOV

,QVWHDG RI WKLQNLQJ RI HDFK XQLW DV KDYLQJ LWV RZQ V\VWHPDWLF EDVHOLQHZH WKLQN RI HDFK
LQWHUFHSWDVWKHUHVXOWRIDUDQGRPGHYLDWLRQIURPVRPHPHDQLQWHUFHSW,IZHKDYHDODUJH1
SDQHOGDWDZHZLOOEHDEOHWRGRWKLVDQGUDQGRPHIIHFWVZLOOEHPRUHHIILFLHQWWKDQIL[HG
HIIHFWV,WKDV1PRUHGHJUHHVRIIUHHGRPDQGLWDOVRXVHVLQIRUPDWLRQIURPWKH³EHWZHHQ´
HVWLPDWRUZKLFKDYHUDJHVREVHUYDWLRQVRYHUDXQLWDQGUHJUHVVHVDYHUDJH\RQDYHUDJH[WR
ORRN DW GLIIHUHQFHV DFURVV XQLWV ,I ZH KDYH D ELJ 7 76&6 GDWD WKHQ WKH GLIIHUHQFH
EHWZHHQIL[HGHIIHFWVDQGUDQGRPHIIHFWVJRHVDZD\
\LW ȝĮL[LWȕHLW

7DEOH'LVWLQJXLVKLQJEHWZHHQUDQGRPHIIHFWVDQGIL[HGHIIHFWVPRGHO


55DQGRP
YV)L[HG 'HILQLWLRQ
9DULDEOHV
5DQGRPYDULDEOHLVDVVXPHGWREHPHDVXUHGZLWKPHDVXUHPHQWHUURU7KHVFRUHVDUHD
IXQFWLRQRIDWUXHVFRUHDQGUDQGRPHUURUWKHYDOXHVFRPHIURPDQGDUHLQWHQGHGWR
JHQHUDOL]HWRDPXFKODUJHUSRSXODWLRQRISRVVLEOHYDOXHVZLWKDFHUWDLQSUREDELOLW\
GLVWULEXWLRQHJQRUPDOGLVWULEXWLRQWKHQXPEHURIYDOXHVLQWKHVWXG\LVVPDOOUHODWLYH
WRWKHYDOXHVRIWKHYDULDEOHDVLWDSSHDUVLQWKHSRSXODWLRQLWLVGUDZQIURP)L[HGYDULDEOH
DVVXPHGWREHPHDVXUHGZLWKRXWPHDVXUHPHQWHUURUGHVLUHGJHQHUDOL]DWLRQWR
SRSXODWLRQRURWKHUVWXGLHVLVWRWKHVDPHYDOXHVWKHYDULDEOHXVHGLQWKHVWXG\FRQWDLQVDOO
RUPRVWRIWKHYDULDEOH¶VYDOXHVLQWKHSRSXODWLRQ
,WLVLPSRUWDQWWRGLVWLQJXLVKEHWZHHQDYDULDEOHWKDWLVYDU\LQJDQGDYDULDEOHWKDWLVUDQGRP
$IL[HGYDULDEOHFDQKDYHGLIIHUHQWYDOXHVLWLVQRWQHFHVVDULO\LQYDULDQWHTXDODFURVVJURXSV
((IIHFWV
5DQGRPHIIHFWGLIIHUHQWVWDWLVWLFDOPRGHORIUHJUHVVLRQRU$129$PRGHOZKLFKDVVXPHV
WKDWDQLQGHSHQGHQWYDULDEOHLVUDQGRPJHQHUDOO\XVHGLIWKHOHYHOVRIWKHLQGHSHQGHQW
YDULDEOHDUHWKRXJKWWREHDVPDOOVXEVHWRIWKHSRVVLEOHYDOXHVZKLFKRQHZLVKHVWRJHQHUDOL]H
WRZLOOSUREDEO\SURGXFHODUJHUVWDQGDUGHUURUVOHVVSRZHUIXO)L[HGHIIHFW
VWDWLVWLFDOPRGHOW\SLFDOO\XVHGLQUHJUHVVLRQDQG$129$DVVXPLQJLQGHSHQGHQWYDULDEOHLV
IL[HGJHQHUDOL]DWLRQRIWKHUHVXOWVDSSO\WRVLPLODUYDOXHVRILQGHSHQGHQWYDULDEOHLQWKH
SRSXODWLRQRULQRWKHUVWXGLHVZLOOSUREDEO\SURGXFHVPDOOHUVWDQGDUGHUURUVPRUH
SRZHUIXO
 
ϳϲ1HZVRP8630XOWLOHYHO5HJUHVVLRQ:LQWHU

ϭϭϲ


&&RHIILFLHQW
V
5DQGRPFRHIILFLHQWWHUPDSSOLHVRQO\WR0/5DQDO\VHVLQZKLFKLQWHUFHSWVVORSHVDQG
YDULDQFHVFDQEHDVVXPHGWREHUDQGRP0/5DQDO\VHVPRVWW\SLFDOO\DVVXPHUDQGRP
FRHIILFLHQWV2QHFDQFRQFHSWXDOL]HWKHFRHIILFLHQWVREWDLQHGIURPWKHOHYHOUHJUHVVLRQVDVD
W\SHRIUDQGRPYDULDEOHZKLFKFRPHVIURPDQGJHQHUDOL]HVWRDGLVWULEXWLRQRISRVVLEOHYDOXHV
*URXSVDUHFRQFHLYHGRIDVDVXEVHWRIWKHSRVVLEOHJURXSV

)L[HGFRHIILFLHQWDFRHIILFLHQWFDQEHIL[HGWREHQRQYDU\LQJLQYDULDQWDFURVVJURXSVE\
VHWWLQJLWVEHWZHHQJURXSYDULDQFHWR]HUR

5DQGRPFRHIILFLHQWVPXVWEHYDULDEOHDFURVVJURXSV&RQFHSWXDOO\IL[HGFRHIILFLHQWVPD\EH
LQYDULDQWRUYDU\LQJDFURVVJURXSV


(VWLPDWLRQVRIUDQGRPDQGIL[HGHIIHFWVPRGHO

,QWKHQH[W7DEOHZHZLOOSUHVHQWWKHUHVXOWVIURPWKHIL[HGDQGUDQGRPHIIHFWUHJUHVVLRQV
:HZLOOSHUIRUPD+DXVPDQWHVW+HUHZHPHQWLRQWKDWZKHQZHGRWKLVSDQHOPRGHOVDQG
UHJUHVVLRQVRQRXUGDWDLQGHSHQGHQWYDULDEOHVDUHFROOLQHDUZLWKWKHSDQHOYDULDEOHFWU\VRZH
XVHVHFRQGSDQHOYDULDEOH\HDUEHFDXVHZHFDQQRWUXQWKHUHJUHVVLRQVRWKHUZLVH
7DEOH)L[HGHIIHFWVPRGHODQGUDQGRPHIIHFWVPRGHO6HH$SSHQGL[
'HSHQGHQWYDULDEOH
OJGSJUR
/RJDULWKPRI
JURZWKRI*'3
SHUFDSLWD333
)L[HG(IIHFWV
PRGHO
5DQGRP(IIHFWV
PRGHO
YDULDEOHV  )( 5(
OSRSJUR
/RJRIJURZWK
UDWHRI
SRSXODWLRQ
 
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B,\HDUB 'XPP\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 
B,\HDUB 'XPP\  
B,\HDUB 'XPP\  
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ϭϭϳ

B,\HDUB 'XPP\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B,\HDUB 'XPP\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
,Q WKH WLPH IL[HG HIIHFWV PRGHO OSRSJUR LV VWDWLVWLFDOO\ VLJQLILFDQW W  DW  OHYHO RI
VLJQLILFDQFH WKH FRHIILFLHQW LV SRVLWLYH   PHDQLQJ WKDW  LQFUHDVH LQ JURZWK RI
SRSXODWLRQ ZLOO LQGXFH *'3 JURZWK RI  7KLV YDULDEOH LQ 5( PRGHO KDV QRW JRW
VLJQLILFDQWFRHIILFLHQW:HVHW\HDUVDVQXPEHURIGXPPLHVKHUH:HVHWQXOOK\SRWKHVLVKHUH
WKDW DOO GXPPLHV DUH HTXDO WR ]HUR DQG ZH WHVW ZLWK ) VWDWLVWLFV 3UREDELOLW\ H[FHHGLQJ )
VWDWLVWLFV LV WKLVPHDQV WKDWZHFDQQRW UHMHFW WKHQXOO WKDWDOO\HDUVFRHIILFLHQWVDUH
]HUR WKHUHIRUH QR WLPH IL[HG HIIHFWV DUH QHHGHG+DXVPDQ WHVW LV LQ IDYRU RI )L[HG HIIHFWV
PRGHOLHGLIIHUHQFHLQFRHIILFLHQWVLVQRWV\VWHPDWLF3UREDELOLW\!FKL &RHIILFLHQWV
IRU WKH\HDUVDQGDUHKLJKO\VLJQLILFDQWEXWPRUHQHJDWLYHWKDQRWKHU\HDUV
WKLVLVGXHWRILQDQFLDOFULVLVLIZHFRQWUROOHGRQO\IRUWKHVHWKUHH\HDUVRQDYHUDJHZHZLOOJHW
OHVVSRVLWLYHDVVRFLDWLRQEHWZHHQ*'3JURZWKDQGSRSXODWLRQJURZWK

 
ϳϴ^ĞĞƉƉĞŶĚŝǆϯƚĞƐƚƉĂƌŵ
ϳϵ^ĞĞƉƉĞŶĚŝǆϯ,ĂƵƐŵĂŶƚĞƐƚ
ϭϭϴ

3DQHOXQLWURRWWHVWV6HH$SSHQGL[

³[WXQLWURRWSHUIRUPVDYDULHW\RIWHVWVIRUXQLWURRWVRUVWDWLRQDULW\LQSDQHOGDWDVHWV7KH
/HYLQ/LQ&KX+DUULV7]DYDOLV%UHLWXQJ%UHLWXQJDQG'DV,P
3HVDUDQ6KLQDQG)LVKHUW\SH&KRLWHVWVKDYHDVWKHQXOOK\SRWKHVLVWKDWDOO
WKHSDQHOVFRQWDLQDXQLWURRW7KH+DGUL/DJUDQJHPXOWLSOLHU/0WHVWKDVDVWKH
QXOOK\SRWKHVLVWKDWDOOWKHSDQHOVDUHWUHQGVWDWLRQDU\7KHWRSRIWKHRXWSXWIRUHDFKWHVW
PDNHVH[SOLFLWWKHQXOODQGDOWHUQDWLYHK\SRWKHVHV2SWLRQVDOORZ\RXWRLQFOXGHSDQHO
VSHFLILFPHDQVIL[HGHIIHFWVDQGWLPHWUHQGVLQWKHPRGHORIWKHGDWDJHQHUDWLQJSURFHVV´

[WILVKHUFRPELQHVWKHSYDOXHVIURP1LQGHSHQGHQWXQLWURRWWHVWVDVGHYHORSHGE\0DGGDOD
DQG:X%DVHGRQWKHSYDOXHVRILQGLYLGXDOXQLWURRWWHVWV)LVKHU
VWHVWDVVXPHVWKDW
DOOVHULHVDUHQRQVWDWLRQDU\XQGHUWKHQXOOK\SRWKHVLVDJDLQVWWKHDOWHUQDWLYHWKDWDWOHDVWRQH
VHULHVLQWKHSDQHOLVVWDWLRQDU\8QOLNHWKH,P3HVDUDQ6KLQWHVWLSVKLQRU[WXQLWURRW
LSV)LVKHU
VWHVWGRHVQRWUHTXLUHDEDODQFHGSDQHO7KLVWHVWLVEDVHGRQDXJPHQWHG'LFNH\
)XOOHUWHVWV

7DEOH3DQHO8QLWURRWWHVWV9DULDEOHJGSJUR*URZWKRI*'3
+R$OOSDQHOVFRQWDLQXQLWURRWV
+D$WOHDVWRQHSDQHOLVVWDWLRQDU\

7\SHRIVWDWLVWLF VWDWLVWLF SYDOXH 'HFLVLRQ
,QYHUVHFKLVTXDUHG3   6XIILFLHQWHYLGHQFHWRDFFHSW+$
,QYHUVHQRUPDO=   6XIILFLHQWHYLGHQFHWRDFFHSW+$
,QYHUVHORJLWW/   6XIILFLHQWHYLGHQFHWRDFFHSW+$
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Buy your books fast and straightforward online - at one of world’s 
fastest growing online book stores! Environmentally sound due to 
Print-on-Demand technologies.
Buy your books online at
www.get-morebooks.com
Kaufen Sie Ihre Bücher schnell und unkompliziert online – auf einer 
der am schnellsten wachsenden Buchhandelsplattformen weltweit!
Dank Print-On-Demand umwelt- und ressourcenschonend produzi-
ert.
Bücher schneller online kaufen
www.morebooks.de
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